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Description 

Technical Field 

s The present invenlion is directed toward Ihe expression o! grov/lh faclor receplor analogs 

Backqroijnd ol ihe Invention 

In higher eucaryotic cells/the iiitefaction between receplofs and ligands (e.g.. hormoiies) is of cent/al importance 

JO in tho transrTiissior> o( and response to 3 v;?riety of axlrHceMulsr signals. It is g9nerally accepted that hormones and 
growth lactofs elicit their biological functions by binding to specific recognition sites (receptors) in the ptasma mem- 
branes of their la rget cells. Upon ligand birnjing. the receplor undergoes a conlormalional change. Irtqgertng secondary 
cellular responses that result in the activation or inhibition of intracellular processes. Tho stimulation or blockade ol 
such an interaction by pharmacological means has importanl Iherapeulic inhplicalions lor a wide variety ol illnesses. 

'5 Ligands fall into iwo classes: those thai have stimulatory activity, termed agonists: and those that block the effects 

elicited by the original ligarxis, termed antagonists. Tlie discovery of agonists that differ in structure and composition 
from the original ligand may be medically useful. In particular, agonists that are smaller than the original ligand may 
be especially useful. The bioavaitability of these smaller agonists may be greater than that ol the original ligand. This 
may be of particular importance (or topical applications and lor instances when diffusion of the agonist to its target 

20 sites is inhibited by poor circulation. Agonists may also have slightly different spectra o( biological activity and/or different 
potencies^ allowing them to be used in very specific situations. Agonists thai are smaller and chemically simpler than 
the nalive ligand may be produced in greater quantity and at tower cost. The identification of anta-gonists which spe- 
cifically block, lor example, growth factor receptors has important pharmaceutical applications. Antagonists that block 
receptors against the action of endogenous, native ligand may be used as therapeutic agents for conditions including 

^5 atherosclerosis, autocrine tumors, fibroplasia and keloid formation. 

The discovery of new ligands that may be used in pharmaceutical applications has centered around designing 
cmnpouitdb Ijy ulitjtnical fiiuUiticaliuf k umnjjfele syntltet^ib. and sc-reeniny polwilial liyands by cotiippltjx and uu^lly 

screening procedures. The process of designing a new ligand usually begins with the alteration of the structure of the 
original effector molecule. If the original effector irwlecule is known to be chemically simple, for example, a catecho- 
30 lamine or prostaglandin, the task is relatively straightforward. However if Ihe ligand is structurally complex, for example 
a peptide hormone or a giowth factor, finding a nnolecule which is functionally equivalent to the original ligand becomes 
extremely difficult. 

Currently potential ligands arc screened using radioligand binding methods (Lcfkowitz ct al.. Biochcm. Biophys 
Res Comm. 60: 703-709. 1 974; Aurbach et al.. Science 1 36 . 1223-1225, 1974; Alias e! al.. Proc. Nail Acad Sci USA 
71 : 4246-4246, 1 974). Potential ligands can be directly assayed by binding the radiolabeled compounds to responsive 
cells, to the membrane fractions of disrupted cells, or to solubilized receptors. Altei natively, potential ligands may be 
screened by their ability to compete with a known labeled ligand for cell surface receptors. 

The success of these procedures depends on the availability of reproducibly high quality preparations ol membrane 
fractions or receptor molecules, as well as the isolation of responsive cell lines. The preparation of membrane fractions 
and soluble receptor molecules involves ejctensive manipulations and complex purification steps. The isolation of mem- 
brane fractions requires gentle manlpulalion of the prepanalion. a procedure which does not tend ilsell to commercial 
production. It is very ditficutt to maintain high biok^gical activity and biochemical purity ol receptors when they are 
purified by classical protein chemistry methods. Receptors, being integral rT>embrane proteins, require cumbersome 
purification procedures, which include the use of detergents and other solvents that interfere with their biological activity 
The use of these membrane preparations in ligand binding assays typically results in low reproducibility due to the 
variability of the membrane preparations. 

As noted above, ligand binding assays require ihe isdalion ol responsive cell lines. Often, only a timiied subset 
of cells is responsive to a particular aqeni, and such cells may be responsive only under certain conditions In addition, 
these cells may be difficult to grow in culture or may possess a low number of receptors Currently available cell types 
responsive to platelet-derived growth factor (POGF), lor example, contain only a low number (up to 4 x 1 0^. see Bowen- 
Popcand Ross, J. Biol. Chcm. 257: 51SI-5171, 1982) of receptors per cell, thus requiring large numbers of cells to 
assay POGF analogs or antagonists. 

Presently, only a low naturally -occur ring secreted receptors, for example, the (ntcrleukin-2 receptor (IL-2-R) h.3vo 
been idenlilied. Rubin el al. (J. Immun. 135. 3172-3177. 1 935) have reported ihe release ol large quantities ol IL-2-R 
into the culture medium of activated T-cclI lines. Bailon ct al (Bio/Technotogy 5: 1195-1198. 1987) have reponcd the 
use of a maUix-bound inlerleukin-2 receplor (IL-2-R) lo purily recombinant inlerieukin-2. 

Three other receptors have been secreted from mammalian cells. The insulin receplor (Ellis et al . J. Cell Bkt\ 
rSO: 14a, 1967), theHIV-l envelope glycoprotein cellular receptor CD4 (Smith et a L, Science 238 : 1704-1707, 1967) 
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and the epidermal growth factor (EGF) receptor (Livneh et al , J Bioi. Chem. 26f 12490-12497 1986) have been 
secreted from rrammalian cells using Uuncated cDNAs that encode poflioi^s of the extracellular domairs 

There is therefore a need in the art tor a method of producing secreted receptors. TT.ere is a further need tn the 
art for an assay system that permits high volume screening of compour>ds that may act on higher cucaryotic cells via 
spec.l.c surface receplors. This assay syslem should be rapid, inexpensive and adaptable to hiqh volume screeninq 
The present invention discloses such a method and assay syslem. and further provides other related advantages, ' ' 

Disclosure of Invenlton 
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Br.ef ly slated, the present invention disc (oses methods for producing secreigd human pl^ie lelnderived growth factor 
. receptor (PDGF-R) analogs including ligand^binding receptor analogs. Spccilicalty. the invention discloses a method 
for producing a secreted human PDGF-R analog.said analog consisting of a portion of a PDGF-R capable ol binding 
ani.-PDGF receptor antibodies. PDGR PDGF isoforms. analogs or PDGF antagonists, said method comprising /a) 
introducing into a ho-sl cell a ONA construct capable ol direclinp the expression and secrelion of a PDGF receptor 
anabg, the DNA construct containing a transcriptional promoter operatively linked to at least one secretory sional 
sequence followed downstream in proper reading frame by a DNA sequence erwoding at least a portion of the extra- 
cellular domatfi of a human PDGF-R. the ponbn including a ligand^^inding domain; fb) growing the host cell in an 
appropriate gro^vth medium: and (cj isolating the PDGF-R analogs from the host cell. 

Within one ombodimsnt of the present invention, a PDGF-R analog comprising the amino acid sequence of Fiqura 
1 from isoleucne, number 29 to methionine, number 441 is secreted. Within another embodiment a PDGFfl analog 
comprising the amino acid sequence of Figure 1 from isoleucine. number 29 to lysine, number 531 is secreted 

The methods disclosed in the present invention may include, after the step of isolating the receptor analogs and 
biologically active peptide dimers. purifying the analogs and dimers. Purification methods Include gel filtration ion 
exchange chromatography, and immunoaffinity chromatography. 

Host cells for use in the present invention include cultured mammalian cells and fungal cells In a preferred em- 
bodffncnt strains of the yeast Saccharomvcos ccrcvi^i^n arc used as host cells. Within another preferred embodiment 
cuHuttsJ triuubt; ffiyelL»iici aia ubt^J ck> tiusl uelb. 

In one embodiment the ligand-binding receptor analog consists essentially of the PDGF-R extracellular domain 
PDGF-R analogs produced by the above<llsclosed methods may be used, for instance, within a method for deter mining 
the presence of human PDGF or an isoform thereof in a biotogical sample, or within a method for puniyinq human 
PDGF or an Isoform thereof from a sample. 

A method lor determining the presence of human PDGF or an isoform thereof in a biological sample is disclosed 
and comprises (a) incubating a polypeptide comprising a human PDGF receptor anatog fused to a first polypeptide 
Cham capable of associaling with a second polypeplide chain to form a dimer. wherein [he second polypeplide chain 
IS the same or different from the first polypeptide chain with a biological sample suspected of containing human PDGF 
or an isoform thereof under conditions that allow the formation of receptor/ligand complexes; and (b detecting the 
presence of receptof/ligandcomptexes. and therefrom determining thepresence of human PDGForan isoform thereof 
Suitable biological samples in this regard Include blood, urine, plasma, serum, platelet and other cell lysates platelet 
releasales. cell suspensions, cell-conditioned culture media, and chemically or physically separated portions thereof 

A method is disclosed for purifying human PDGF or an isoform thereof from a sample, which comprises (a) im- 
rT>ob.li/ing a polypeptide fusion comprising a PDGF receplor analog fused to a lirsl polypeptide chain capable of 
associating with a second polypeptide chain to form a dimer wherein the second pc^ypeptide chain is the same or 
different from the first polypeplide chain, on a substrate; (b) contacting the sample containing human PDGF or an 
isofomi thereof with the Immobilized polypeptide fusion under suitable conditions such that the human PDGFor isoform 
thereof binds to the polypeptide; and (c) eluiing the human PDGF or Isoform thereol from the polypeptide. Suitable 
samples include the biological samples discussed above. 
— The present invention also discloses pharmaceutical compositions comprising a human PDGF receplor analog 
fused to a first polypeptide chain, capable of assoclalinq with a second polypeptide chain to form a:dl^wherein the 
second polypeptde chain is the same or different from the lirst polypeptide chain. In combination with a physiologically 
acceptable carrier and diluent. ^ 

Within a rotated aspect of the present invention, a diagnostic composition comprising a PDGF-R analog (used to 
a first polypeptide chain, capable of associaling with a second polypeptide chain to form a dimer wherein the second 
polypeptide Cham is the same or different from the first polypeplide chain, tagged with a label capable of providing a 
delectable signal Is disclosed. Suilabte labels in this regard Include iodine-125 or technelium-99. 

These and other aspects of the present invention will become evident upon reference to the following detailed 
description and allached drawings. 
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Brief Description of the Drawing 
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Figure 1 illustrates the nucleotide sequence of the PDGF receptor cDNA and the derived amino acid above the 
lines refer to the nucleotide soquoncc; numbers below the linos rclcr to tho amino acid sequence 
5 Figure 2 illustrates (he construction ol pBTLtO. pBTLII and pBTL12. 

Figure 3 illuslrales the construclbn of pCBS22. 
Figure 4 illustrates Ihe construction ol pBTL13 and pBTL14 
Figure 5 illustrates the construction of pBTLlS. 
Figure 6 illustrates the construction ol pBTL22 arKJ pBTL26. 

Figure 7 illustrates the construction of pSDLIld. Symbols used are S.S.. signal sequence. C,. immunogtcbulin 
hght Cham constant region sequence: |.r prom, j.l promoter \.i cnh; ^ enhancer. 

Figure a illuslrales the construclion or pSDLBlia Symbols used are S.S.. signal sequence- ChI C^2 C 3 im- 
munoglobulin heavy chain constant region domain sequences; H, immunoglobulin heavy chain hinge region m' fm- 
munoglobulin membrane anchor sequences: CylM, immunoglobulin he^vy chain constant region and membrane an- 
'5 chor sequences. 

Figure 9 illustrates the construction ol PBTLlS. pBTLl4. PG t-Neo. plC05V,HUC,-neQ. Symbols us^ are set 
forth in figures 7 and 8.. and also include l^, mouse immunoglobulin hea'/y chain signal sequence- mouse immu- 
noglobulin heavy chain variable region sequence; E. mouse immunoglobulin heavy chain enhancer t^ mouse immu- 
nogtobulin light chain signal sequence; 05V, mouse immunoglobulin light chain variable region sequence- NeoR re- 
20 omycin resistance gene. =f . 

Best Mode for Carrvino Out the Invention 

Prior to setting forth the invention, it may be helpful to an understanding thereof to set fonh definitions of -ertain 
terms to be used hereinafter. 

DNA Construct : A DNA molccufc. or a clone of such a molecule, cither single- or doublc-strandcd that has boon 
UKxlJ.«d lf.K.ayh l.u.rw.., i.,t«..*.MtiuM iv contain :.«yiner,t5 uf DNA cur„bin«0 c„0 iuxtapa^^t^J in u ,nann«, tt»^l a^^. 

whole would not otherwise exist in nature. 

Secretory Signal Sequence : A DNA sequeiKe encodings secretory peptide. A secretory peptide is an amino acid 
sequence that acts to d.rect the secretion of a mature polypeptide or protein from a cell. Secretory peptides are char- 
acterized by a core of hydrophobic ami.>o acids and are typically fou.K) at the amino lenriini of newh/ sythestzed p, oteins 
Very often the secretory peptide is cleaved from the maturo protein during secretion. Certain secretory peptides may 
be used m concert to direct the secretion of polypeptides and proteins. One such secretory peptide that may bn used 
in combination with other secretory peptides is the third domain ol the yeasl Barrier protein 

PJatelet-Der ived Growth Factor Receptor (PDGF-R) Analog : A portion of a PDGF receptor capable of binding anli- 
PDGF receptor antibodies, PDGF. PDGF isofonns. PDGF analogs, or PDGF antagonists. 

Dimerizinq Protein : A polypeptide chain having affinity for a second polypeptide chain, such that the tv/o rhains 
associate to form a difrier thai has an additional activity independent of either ol the polypeptide chains as monomers 
The secorxj polypeptide chain may be the same or a different chain. 

Biological activity : A function or set of activities performed by a molecule in a biok>gica! context f i e . in an orqanism 
or an in vHro lacsimile). Biological aclivilies may include the ^iducllon ol exlracellutar malnx secretion Irom responsive 
cell lines, the induction of homnone secretion, the induction of chemotaxis. the induction of mitogenesis. the induction 
of ditf ereniialion. or the inhibition of cell division of responsive cells. 

Li^: A molecule, other than an antibody or an immunoglobulin, capable of being bound by the liqand-bindinq 
domain of a receptor. The molecule may be chemically synthesized or may occur in nature 

Joined: Tivo or more DNA coding sequences are said to be pined when as a result of in-frame fusions between 
the DMA coding sequences or as a result of Ihe removal ol intervening sequences by normal cellular processing the 
DNA coding sequences are translated into a polypeptide fusion. 

As noted above, the present invention provides methods for producing secreted human PDGF receptor analogs 
includffig ligand-binding receptor ana logs. Secreted PDGF receptor analogs rr>ay be usedtoscreen for new com pounds 
that act as agontsts or antagonists v/hcn interacting with cells containing mcmbranc-bound rcccplorc 

Ligand-binding recepior analogs that may be used in the present invention include Ihe l.gand-binding domains of 
the epidermal growth factor receptor (EGF-R) and the insulin receptor As used herein a ligand-binding domain is rhat 
portion of the receptor that is involved in binding ligand and is generally a portion or essent^lly all ol the exlracellutar 
domain that extends from tho plasma membrane into the extracellular space. The ligand-binding domain of tho EGF- 
R. for example, resides in Ihe exiracellular donnain EGF-R dimers have been found to exhibit hiqher ligand-binding 
affinity than EGF-R monomers (Boni-Schnet2ler and Pilch. Proc. IMall, Acad Set. USA84 '753g-7P.lfi 1 997) The insulin 
receptor (Ullrich et al., Nature 313 :756-761 1985) requires dirneiization foi biological activity 
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(PDGF-R,. A comple,nen«an^ DNA that encodes a PDGF-R .vitti a prirtia.y translation p.odud of 190 KDa has been 

mplicatcd ,n the l.gand-b,nd.ng process, a transmembrane 6^ain. and a cytop^smio domain containing a tyrosine 
krnase aclrvily. PDGF-R ,s capable ol binding any or all combinations ol nali.e PDGF or ils isotorms JpDGF is a 
d.sulhde.booded. two-chain molecule, which is made up ol an A chain and a B chain. These chains may b;^^.|ned 
as AB helerodimers, AA hortiodimers c BB homodimers. These dimerk: molecules are rele.red lo herein as -isororms- > 
A secreted PDGF-R (sPDGF-H) can be readily employed in studies to characterize the PDGF-R PDGF-R mav 
be charactetued, fo' e^r^ple, by identllying ligands oihe, than PDGF and its ,so(or,ns, by co.npetitioi. assays using 
dttlersn, Ijgands and by modriying the sPDGF-R lo define domains of the receptor that are crhiS,! lor ligand bhding 
p^Vif r ""^^^^'^ '° '^^ systematic designing of novel. PDGF-liko agonists and antagonists The 

^o^c o ^"""^ °' ""^^ """""'^ °' '^^ '^^P'" 'i^a™! screening procedures' The 

""^^ "^"""^ '^^^'°''9^"'^ '''"'^"S assays to compete with samples containing PDGF The use ot 

l^^'^^j* '^^'^"'"^ Ihe advantage ol high receptor aflinily and specil icity lor PDGF As an aniaqonisi 

the sPDGF-R ,s a potential drug lor atherosclerosis PDGF. which is implicaied in the pathogenesis ol alheroscletotic 

be employ^ to produce a battery of novel antibodies that may be used both invivo and in vitro Examples ofin vivo 
T ""^^'"9 antibodies in alheroscleToSTTherapy or the us77f 

antibodies that have an agonist character in wound healing In vitro, sPOGF-R antibodies may be employed in a varietv 
ot tests and assay procedures, to, example. Western blots, ELISA assays and immunopurification The sPDGF-R 
mol^ules may ateo be applied in the purification ol PDGF by taking advantage of the ligand-receptor aflinity interaction 
. "L^Xl ^ standardized assay system (or detemnining the presence ol PDGF PDGF 

jsoforms. PDGF agonists or PDGF antagonists not previous V available in the a,t. This assay system provKles secreted 
PDGF receptor anatogs that may be utilized in a variety o( screening assays 

The present invention provides methods by which receptor analogs including ligand-binding receptor analogs may 
t,e secreted from host colls. The methods described herein are particularly advantageous ,n That they allow mo pro 

^TaI "^"^ '"^^'"^ ^9^"'*' «^ ^^onists and antagonists within theraf^utic agents 

A DI^A sequence etKodmg a human PDGF receptor may be isolated as a cDNA using techniques known ,n the 
ait (see^ for example, Olcayama and Berg, 1^1. Cell. Biol. 2 : 1 61 -1 70, 1 962; Mol. Cell. Biol 3 230-289 1 903) A cDNA 
encoding a PDGF-R has been ckxied from a diploid huma., dermal fibioblastcDNA library using oligonucleotide piobes 
complementary to sequences of the mouse PDGF receptor iGronwald et al., ibid ). In a preferred embodiment a DNA 
soquonco encoding a PDGF rccoptor anatog consisting essentially of the extracellular domain ol a PDGF rocoDtor 
^^s^ ^'^'^ sequences encoding portions of al least 400 amir» acids of Ihe extracellular domain ma^ 

To direct receptor analogs into the secretory pathway of the host cell, at least one secretory signal sequence is 
used in conjunction with the DNA sequence ot interest. Preferred secretory signals include the alpha factor sianal 
seque™:e pre^ro sequence, (Kurjan and Herkowitz, Cell 30: 933-943, 1982: Kurjan et al.. U S, Patent 1^ 4 546 0^^^^^ 

40 (MacKay et al IJ.S^ Patent No. 4.613.572: f^acKay. WO 87/002670) and the mouse immunoglobulin si^al se- 
quence Loh e al., e|l^.a5-93. 1953). Particularly p.elerred signal sequences are Ihe SUC2^qnal sequencTfcarl- 
sonelal. Mol. CelL B»l. ^:439-447, l9S3i and the PDGF receptor signal sequence. fi^Tiignal sequence may be 
used singly or combined with a sequence encoding the third domain ol Barrier (described in co-pendinq commonly 
ass^ned U.S. Patent Application Serial No. 104.316, which is incorporated by relerence herer in its entirety) The 
-s third domain of Bairiei may be positioned in proper reading frame 3' ol the DNA sequence of interest or 5' to the DNA 
sequelae and in proper reading frame with both the secretory signal sequence and the DNA sequence ol interest 
wi* r TJ^'^^^lf "^f ^ ^^"^'^^ «"=°di"g ^ first polypeptide chain capable of associating 

with a second poha>eotide chain to fomi a dimer. wherein the second polypeptide chain is Ihe same or different fror^ 
ttie first polypeptide Cham, is joined to a sequence encoding a. eceptor analog. As shown herein, the present invantcn 
uitlizes such an arranflement to drhre the association ol the receptor to fotin a biologically aaive molecule upon se- 
c,ct«n. Suitable first and second proteins include the S. cccvisiac rcprccciblo acid phosph.^tasc (IW^unaga et .^1 J 
B^em., Tokyo) jg3.32t -326. 1°Be). the S cerevisiaetype 1 killer preprotoxin tSturley et al . EMBO J 5 3?si-33qO 
1986), Ihe S^calsbcrgonsis alpha galactosidasc mclibiasc (Sumncr-Smith et al. Gene 36 333-340 lieS) and the 
Neurospora crassa orniihine decarboxylase (Digangi el al.. J. Biol, Chem. 262:7889-7693: 1 987) In this regard se- 
quences encoding an immunoglobulin heavy chain hinge rcgton (Takahashi et al Cell 29 571-679 1932) the S 'cor 
SyC2 gene (Carlson el al.. Mot. Cell. Biol 3.439-447. 1 983). immunoglobulin ^ne sequences, and pTrt^ 
thereof are preferred. In one embodiment of the invention, immunogtobulin gene sequences are used to drive the 
association of noii-immunoglobulin peptides. Immunoglobulin constant regions coinprise discrete domains that show 
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similanty ,n their three dimensional conformaiion. These discrete domams correspond to the immunoglobulin heavy 
chaii, constant .egion clo.r«.n exons in the i,nmu„o9lobulln gene (Hood et al. , in lmr,iunoloov . The Beniar^irVCummings 
Pubhsn-ng Company. Inc., MenloPark, CA: Hc»,ioetal..Celll3:559.5oe.J979;andTakahashietal. CellsSzil^^^^ 
1982). n this regard, ,t ,s padicularly preferred to use an immunoglobulin light chain ccxistanl .ogiojr^^bination 
w,^^^ al leasi one immunoglobulin heavy chain conslani region domain joined lo an immunoglobulin hinqe -eaion as 
said lirel 'protein. Immunoglobulin heavy chain constant region domains include ChI C„2 €„3 C 1 cT^ 4 
and u. A parlk:ularlyprelerredirnrnunoglobulin heavy chain cotislanl region domain is CHt '' 

Host cells fof use in practicing the present Invention Include mammalian and fungal cells. Fungal cells includlno 
spec.es ot yeast e.g., Saocharomyces spp.. SchUosaccharomyces spp.). o, fibinentous fungi -e.g AseeroilkS sp^ 
NeiHOseog spp.) may be used as host cells wi.hin ,he present invention. Strsir.s of the yeast S^ctJro^;;^^^ .l!L 
arc particularly preferred. 

Suitable yeast vectors lor use in the preseni invenlion include YRp7 (Slruhl el al., Proc Nail Acad Sci USA 7fi 
10350 039^1978). yEp13(8roach=tal.,Gonc8:12,-133 1 979).pJD82j3ndpJDB2ii^^^ 
1 978) andderivalives Ihereol. Such vectors will generally include a seleclable marker, which may beoneolany numbed 
o( genes lha exhibit a dominant phenolype lor which a phenotypic assay exists lo enable transtomv«its to be selected 
Preferred selectable markers are those that complement host cell auxotrophy. provide antibiotic resistance or enebTe 
acelltoulili79spGC*ccarbonsourcas.andincludaLEU2(Broachetal ibid).URA3(Botst9inetal GeneS 17 197^1 
H!S3(Struhle.al., ibid.) or POn (Kawasaki and Bell. EP 171,142). Other suiSSiT^electable markellli^SIlde the CAT 
gene, which confers chloramphenicol resistance on yeast cells, or the tacZ gene which results in blue colonies when 
actrve p-galactosidase is expressed. 

Preferred promoters lor use in yeast include pronnocenslrcm yeast gVcolytic genes /Hitzemanetal J Bbl rhpm 

4,=99.311) or alcohol^dehydrogenase genes (Young et al., in Genetic Enolneer ing of Microorganisms for Chemicals 
Hollaondcr c1 al . (cds ). p. 355. Plenum. New York, 1962; Ammercr. Moth E nzvmol lOtMQP-Pm .qpt. Yn»,7. . 
regard, particularly preferred pronxMers are thelPM promoter (Kawasaki. U.S. Patent No. 4 599 3n isest and the 
ADH2^ promoter (Russell c. at.. Nature 304. 652^54. 1983 and Irani and Kilgorc, described in pending, commonly 

^T^Il'Z """"^ T'* '"^'"'^ transcriptional terminator A preferred transcriptk>nal terminator is the TP1 1 termi- 
nator (Alberand Kawasaki, ibid.). 

In additkjn to yeast, proteins o( the present invention can be expressed in filamentous fungi, for example strains 
of the fungi Aspergillus (McKnight and Upshall, desc.ibed in pending, commonly assigned U S Patent Aoolicatio,, 
Senal Nos. B20,5l 9 and 942.494 corresponding to published European Patent AppicatL, EP272 o^^r) eX^^^ 
useful prornoters include those derived from Aspergillus nidulans glycolytic genes, such as the ADH3 promote, (Mc- 
f "Kjf' IbeiEiA pron^er. An example ol a suitable te;;;;;;7,or is Ihe ADH3 
terminator (McKnight et al , ibid ). The expression units utilizing such components are cloned into vectors 
capable of insertion into the chiomosonoal DNA of Aspergillus . 

rihiH^^HinL'LTl°'.'?o '*°'m'? "'^ ^"^ ^■'^ described, for Instance, by Beggs 

(ibid^), Hinnen el al. (Proc. Natl. Acad. Sci U.SA75: 1929-1933, 1973), Yelton et al.. (ProcNatLAcadSci U.SA 31 
1740-1747 1984), and Russell (Nature 301 : 167-169. 19S3). The genotype ol the host cell will generally conlain a 
genetic defect hat is complemented by the selectable marker present on the expression vector. Choice of a particular 
host and selectable marker is well wilhin the level ol ordinary skill in Ihe arl 

I . ^"'^^^"^ embodiment, a yeast host cell that contains a genetic deficiency in a gene required lor asparagine- 
linked glycosylatioo ol gtycoproteins Is used. Preferably, the yeast host cell contains a genetic deficiency In the MNN9 
gerie (described in pending, commonly assigned U.S. Patent Application No. 1 16,095), Most preferably the yeaiih^ 
cell contains a disruption of the MNN9 gene. Yeast host cells having such delects may be prepared using standard 
techniques of mutat«n and selection. Balkxi et al. U. Biol. Chen. PS.r. 5986-599 1 . 1 9S0) have described the Isolation 
ol rnannoproten biosynlhesis mutants thai are delective in genes which allecl asparagine-llnked olycosylaion Briellv. 
mulaoenized yeast cells were screened using fluoresceinated antibodies directed aqainst the outer mannose chains 
preseni on wiU-lype yeast. Mutant cells that did not bind antibody were funher characterired and were lound to be 
de1ect«/e n the addition of asparagine-linked oligosaccharide moieties. To optimize production of the heterologous 

23 na'^oTn ''T^ T '^"T " ^= ^°«='£SEi -station (Jcnoc. Genetics^ as 
23-33, 1977), which results bi reduced proteolytic activity 

In additkDn to fungal cells, cuhurcd mammalian colls may bo used as host colls within the present invenlion Pre- 
ferred mammalian cell lines include Ihe COS-t (ATCC CRL 1650), BHK. p363 AqS 653 (ATCC CRL 1590) FO lATCC 

i"""- TlTl^l^ '^'^'^ ""^'"^ ^' i-ecnJM 59-72. 1977) cell lines. A prcf^^td BhS 

line IS Ihe Ik1s1 3 BHK cell line (Waechler and Baserga. Proc Nail Ar;.n Sri l ira 7Q nnr;..i,n iggg) a oarlicularlv 
preferred cell line is the SP2yO-Agl4 (ATCC CRL 1591). In addhion, a number of other cell lines may be used wlihin 
the present invention, including Rat Hep I (ATCC CRL 1600) Rat Hep II (ATCC CRL 1 548), TCMK (ATCC CCL 1 39) 
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so 



Hurnan lung (ATCC CCL 75. 1 Human hepatoma (ATCC HTB-52X Hep 02 (ATCC HB 3065). Mous^ liver (ATCC CC 
29.1) and DUKX cells (Urlaub and Chasir), Proc. Natl. Acad. Sci USA 77 :4216-4220. loeo). 

Mammalian expression vectors lor use m carrying out the present invention will include a promoter capable o« 
dircx;T.ng the transcnptton of a cloned gene or cDN A Preferred promoters include viral prooxMcrs and cellular promot- 
ers. Preler red viral prornolers include Ihe rnajor Idle promoler Irom adenovirus 2 (Kaulman and Sharp Mol Cell Biol 
2:1304-13199. 1982) and the SV40 promoter (Subramani etal., Mol. Cell. Biol. l -854-gS4. mi). Preferred cellular 
promolers include the mouse meLdllolhionein I promoter (Pdlmiier el a).. Science 222 :809-514 1963) and Ihe rmuse 
V, promoter (Grant et al.= Nuc. Acids Res. 15:5496. 1 987). A particutarty preferred promoter is the mouse Vu promoter 
CLoh et al.. ibid.l. Such expiesston vectors may also contain a set of RNA splice sites tocated downstream froin the 
promoter and upstream from the DNA sequence encoding the peplidg or protein of interest. Preferred RNA splice sites 
nnay be obtained from adenovirus and/or immunoglobulin genes. Also contained in the cxprcssbn vectors is a polya- 
denylalton signal located downstream of the insertion site. Polyadenylalion signals include the early or late polyade- 
nylat^on signals trom SV40 (Kaufman and Sharp, ibid.), the polyadenylation signal from the adenovirus 5 E 1 B region 
and the human growth hormone gene terminator {DeNolo el al.. Nuc. Acids Res. 9 :371 q-n7.-y^ igsi) A particularly 
preferred polyadenylation signal is the Vh gene termirvilor fLoh et al.. ibid.). The expression vectors may include a 
noncodmg viral leader sequence, such as the adenoviois 2 tripartite leader, located between the prc^oter and the 
RNA splice sites. Preferred vectors may also include enhancer sequences, such as the SV40 enhancer arxJ the mouse 
u enhancer. Expression vectors may also include sequences encoding the adenovirus VA RNAs. 

Cloned DNA sequences may then be introduced inlocutt ured mammalian cells by. lor example calcium phosphate- 
medated transtection (Wiger el al.. Cell 14725. 1973; Corsaro and Pearson. Somatic Cell Genetir^ 7 fin,-^ igai 
Graham and \fen der Eb. Virotogy 52:456. 1973.) Other techniques for introducing cloned DNA sequences into mam- 
rrwltan cells, such as electroporation (Neumann et al. , EMBOJ.i :e4l -845. 1 982), may also be used I n order to identify 
cells that have integrated the clored DNA. a gene that confers a selectable phenotype (a selectable marker) is generally 
introduced into the cells along with the gene or cONA of inlcrcsl. Preferred selectable markers include genes that 
confer resistance to drugS: such as neomycin, hygromycia and methotrexate. The selectable marker may be an am- 
pliftablo selectable marker. A preferred amplrfiabic selectable marker is the DHFR gene. A partk^ufarly preferred am- 
phlidbfe iHdiKti. ib Ui« DMFR^uDNA (Sirnui.ben and Levinauri. Pfuc. Natl. AJ^. Sci USA 80 24g5-?4qq 1933) se- 
lectable markers are reviewed by ThiHy {fvlammalian Ce ll Technoloov . Butterworth Publishers. Stoneham. MA) and the 
choice of selectable markers is well within the level of ordinary skill in the art. 

Selectable markers may be introduced into the cell on a separate plasmid at the same time as the gene of interest 
Of they may be introduced on the same plasmid. It on the same plasmid. the selectable marker and the gerie of interest 
may be under the control of different promoters or the same promoter the latter arrangemem producing a dicistronk: 
message. Constructs of this type are known in the an (for example, Levinson and Simonson U S Patent 4 713 339) 
li may also be advantageous to add additional DNA. known as 'carrier DNA' lo Ihe mixture whk;h is .ntreduced into 
the cells. 

Transfected mammalian cells are allowed lo grow for a period of time, typically 1 2 days, to begin expressing th- 
DNA sequence(s) of interest. Drug selection is then applied to select for growth of cells that are expressing the se' 
leclable marker in a stable fashion. For cells that have been transfected with an amplifiable selectable marker the drug 
concentrat k)n nnay be increased in a stepwise manner to select tor increased copy number of the cloned sequences 
thereby increasing expression levels. 

Host cells containing DNA constructs ol the present tnventkjn are grown in an appropriate growth medium The 
growth medium is generally a medium that selects for cells containing the DNA construct. As used herein the lerm 
•appropriate growth medium" means a medium containing nutrients required for the growth of celts Nutrients required 
for cell growth may iiclude a carton source, a nitrogen source, essential amino^acids, vitamins, minerals and growth 
factors. Yeast ceils, for example, are preferably grown in a chemically defined medium, comprising a non^mino acid 
nitrogen source, inorganic salts, vitamins and esssniwl amino acid supplemGnis. The pH of the medium is preferably 
maintained at a pH greater lhan 2 and less than 3, preferably ai pH 6.5 fVlethods lor maintaining a stable pH include 
butfennq and constant pH control preferably through the addition of sodium hydroxide A preferred buffering agent is 
succinic acri. Yeast cells having a defect in a gene required for asparagine-linked gfycosylation are preferably grown 
in a medium containing an osmotk: stabilizer. A preferred osmotic stabilizer is sorbitol supplemented into the medium 
at a ccnccntralion between 0. 1 M and 1 .5 M.. preferably at 0.5 M or 1 .0 M. Cultured mammalian colls arc generally 
grown in commercially available serum-containing or serum-free media Selection of a medium appropriate lor the 
particular cell hnc used is within the level of ordinary skill m the art. 

The culture medium fronn appropriately grown translormed or transfected host cells is separated Irom the cell 
material, and the presence of peptide dimers or secreted receptor analogs .s demonstrated. A prclcrablo method of 
detecting PDGF receptor analogs, for example, is by the binding of the receptors or portions of receptors lo a recepfor- 
specilic antibody. A particularly preferred antibody is PR7212. a mouse anti-PDGF receptor nwioclonal antibody An- 
other particutaily preferred antibody, -Much may be used for detecting substance P tagged peptides and proteins is a 
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EHSSH~"=— ^^^^ 

Ls blTr ^ colonics on a nrtroccllu^os" ^07^3, 

has been ld,d ^,oss an appropnale g,o«lh medium. In this method, a solid medium is preferred The cells a^e ano^d 
o grow on ,r,c f,«c,s ,0, a. fcas, 12 hc.rs. The cells arc removed „.m .ho ,.„crs by waging with a^^ opr a,e bTc' 

The peptide dimers and receptor analogs present on the Western transfer, protein blot or colony fitters mau hp 
v,su. zed by sp9C,f,c ^nt.body binding usng methods known in t.eart. For examplo. Towbt^ S T^J^te^l 
Inl!^ T^^"'""' im,«.bi„zed on nHrocellulose filters .vith a specific an.iody toltowed by a^be^sec<^d 

for examp e from Vector Labofatones. (Burlingame, CA). and Sigma Chemical Compar,y /St Louis Jo) 

Secreted receptor analogs may be isolated from .he medium of host cells grown und^fcorTdi kS*. allow .h« 
i^^^T °' ^^P'^^^"-"^* The cell malerial is removed from the cunure modlum, ^d met cTplr^nalS Ire 
.sorted using isolation .echr,.,ues known in an. Suitable lK>a.lon techniques include prec,pte ron aSSa.^n 
by a variety of chromatographic methods, including gel filtration, ic^ exchange chromaloq^^^anri^^ffi^ 
Chromatography. A panicular^ preferred purification method is immunoa«lr,ity chror^^rapCs'g armS di' 
roctcda^.,,st the receptor analog The antibody is preferably immobilized or attached .oTsol^ suZ^c^ " ub^af^ 

me^um ,s combined whh the antibody/substrate trnder conditions lha, v^ll altow c^uXTcZ^^^'Z 
be washed to remove unbound material, a,Kl the receptor analog is released o, eluted Lou^the use oTcS^di.^J 
unfavorable to complex formmion. Particularly useful methods of elu.ion incliide changes n pH whereh the^,^ 
hzed antibody has a high affinity for the ligarxi a. a lirs, pH and a -educed affinity a. a sZd (hTg^aToMorrT^'" 
changes in concentralior, ol eert;,in ehaolrepie agents: or through the useol detergents ' ^ 

The secreted PDGF receptor ar«logs of the present invention can be used within a variety of assay- for de.ec.ina 

immunoprecpitalion assays, which do no. require the use of a label ^' ' " 

Secreted PDGF receptor analogs ol the preseni invenlion may also be labeled wilh a radioi-iolonp r,r oiho 
agent and used for in diagnostic purposes. Preferred radioisotope imali' g a^s ncl^e : 125 Zrh' 
nel.um-99. with Iechne.ium-99 being particularly preferred. Methods for producing ^o.einTsoTope^nL^Lsrre well 

T^C.T^^^jrj' ^'^ "''"'"'^ "^^■"P'^' ^-^^^l^^" ^' S- Patent No. 4,652 440) pS e a fWO 

ar>d W,^er etal. (EP 203.764). Altema.iveV. .he secreted receptor analogs may be bound !o s,^ la^2 

^IZV Ti '^'""^ ^""^'"^ Chancers includ^TtaWe smrLalfJ 

hindered, ^ee radical compounds such as ni.rexides. Melhods for labeling ligands lor MR imagine are dhdcLldtl 

rrss:r^r^rirn"s=^^^ ==rs 

rhe rhlnrr^,''°° °' P'"""' '"^^"'^ -^"^ diagnos.,c kits Briefly 

er^ll nir 1 h ' ^^ ^^^ ^'^ ""'"""^ ^ '^""^ °' immobilized onto .he walls of a su aSe 

conldiner either alone or in con.unclion wilh addilonal antibodies capable ol binding .0 ru^live POGF or selected pSf 
isoform(s) or spocilic Uganda. The antibodies, which may be conjugated to a bbel or unconmaa.^ arr n.n. ,, 
UKluded in the kils w.h suiU^le bullers, such as phosphale, slabilife.s, inert pro in oH^' i : GenTJ S 
materials are present ,n less than about 5% weigh, based upo. the amount of active receptor anaico andTre^usuaNv 
P-esan, in an amoun. ol a. least about O.0Ol% weigh,. It may also be desiiable to include an ine Ixcipt ,oSe 
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the aclrve ingredients. Such an excipienl may be present from about l% to 99% weight of the total composition In 
addrtron, the kits will typKally Include other standard reagents, instiuctions and, depending upon the nature of the label 
involved, reaclants that are required to produce a delectable product. Where an antibody capable ol bindinq to th° 
receptor or rcccptor/ligand complex is employed, this antibad>. will usually be provkJcd in a separate ^iai The anM 
IS typically coniugaled lo a label and locmulated in an analogous manner w,th Ihe formulalions briefly described above 
The diagnostic kits, including the containers, may be produced and packaged using conventk^al kit manulacturinq 
procedures. ^ 

As "O'^above. the secreted PDGF receptor analogs of the present invention may be utilized within methods for 
punVtng PDGF from a va. lety of samples. Within a pieferred method, the secreted PDGF receptor anakMs are immo 
b.l,79d or attached to a substrata or suppon material, such as polymeric tubes, beads, polysaccharide particulates 
polysaccharKlc-containing materials, polyacrylamido or other water insoluble polymeric malcrals Methods lof immo- 
bilisation are well known in Ihe art (Mosbach el al., U.S PalenI No. 4.415,665: Clarke el al , MelhEnzymoloqy 68 
436-442. 1 979). A common method of immobilization is CNBr activation. Activated substrates arc commercially avail- 
able from a number of suppliers, including Pharmacia (Piscataway, NJ). Pierce Chemical Co. (Rockford IL) and Bio- 
Rad Laboralones (Richmond, OA). A preferred substrate is CNBr-activated Sepharose (Phamiacia. Piscataway NJ) 
(Senerally the substrate/receptor analog complex will be in the form of a column. The sample is then combined with 
the |mmob,li7ed recepto. analog under conditions that allow binding to occur. The substrate with immobili7ed receptor 
analog is first equilibrated with a buffer solution of a composition in which the receptor anatog has been previously 
found 10 bind Its ligand. The sample, in the solution used for equilibration, is then applied to the substrste/racaptor 
anatog complex. Where the complex is in the form of a column, it is preferred that the sample be passed over the 
CO umr two or more times to permit full binding o( ligand to receptoranalog The complex is then washed with the same 
solution to elute unbound material. In addition, a second wash solutton may be used to minimize nonspecific binding 
The bound material may then be released or eluted through the use of conditions unfavorable to complex fofmalion 
Particularly useful methods include changes in pH. wherein the immobilized receptor has a high affinity for PDGF at 
a first pH and reduced affinity at a second (higher or lower) pH: changes in concentration of certain chaotropic aqems' 
Of through the use of detergents. ^ 

n.e «u.elBj PDGF .eue^,lo, a„akx,« <u^ to a 11,^1 polypeplkJe Cain uapabla ol associaliny will, a second 

polypeptide chain to form a dimer. wherein Ihe second polypeptkle chain is the same or different from the first pofvpee- 
tide Chain, may be used in pharmaceutical compositions lor topical or intiaveivxis application. The PDGF receptor 
analogs fused to a first poVpeptide chain capable of assa:ifltrg with a second polypeptide chain to form a dirner 
wherein the second polypeptide chain is the same or different from the first polypeptide chain, are used in combustion 
with a physiologically acceptable carrier or diluent. Preferred carriers and diluents include saline and slerile water 
PharmaoculK:al compositions may also contain ■stabilizers and adjuvants. The resulting aqueous solutions may be 
packaged for use or liltered under aseptic condilions and lyophilized. Ihe lyophilised preparation being combined with 
a slenle aqueous solution prior to administralion. 

The following examples are offered by tvay of ilfustratkjn and not by ^vay of Ikniiation. 



EXA)>/IPLES 



Enzymes, mcluding restriclion enzymes, DNA polymerase I (Klenow fragment). T4 DNA polymerase T4 DNA 
igase and T4 polynucleolide kinase, were obtained Irom New England Biolabs (Beverly, MA), Belhesda-Research 
Laboratories (Gaithersburg, I^D) and Boehringer-fylannheim Biochemieals (Indianapolis, IN) and were used as directed 
by the manufacturer or as described In Manialis et al (Molecular Ctanino- A Laboratr.^ M,^n„ai cold Spring Harbor 
Labors tory. NY 1 992). 

Cfoninq of the PDGF Receptor cDNA 

Complementary DNA (cDNA) libraries were prepared (rom poty(A) RNA from diploid human dermal fibrobta^^ells 
prepared by cxplant from a normal adutt. essentially as described by Hagcn cl al. fProc. Natl Acad Sci USA 83* 
C412-2416. 1986). Briefly, the poly(A) RNA was primed with oI.go^T) ;.nd Wfts cloned into using Eco Rl linkeTi' 

The ranciom pr.mod library was screened for the presence of human PDGF receptor cDNA's using three oligonuclcoiKJc 
probes complementary lo sequences of Ihe mouse PDGF receplor {Yarden el al . Nature 323' 226-232 1986) Ap- 
proxirr^tcly one million phage from the random primed human fibroblast cell library were screened usinq oliqonuclc- 
olides ZC904. ZC905 and ZC906 (Table 1 ). Eight positive clones were idenlilied and were plaque purilied Wlones 
designated RP41 arxt RP51. were selected for further arvtlysis by restriclion enzyme mapping arxJ DNA seouerve 
analysts. RP51 was found to contain 356 bp of S'-r^oncodwig sequence, the ATG transbl.on eiitiation codon and 738 
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Oligonucleotides Sequences 



2C582 5' AAT TCC CGG G 3' 

ZC583 5' GAT CCC CGG G 3' 

20904- 5' CAT GGG CAC GTA ATC TAT AGA TTC ATC CTT GCT 

CAT ATC CAT GTA 3 " 
ZC905 5' TCT TGC CAG GCC ACC TGG GAC ATC TGT TCC CAC 

ATG ACC GG 3' 

ZC9 06 5' AAG CTG TCC TCT GCT TCA GCC AGA GGT CCT GGG 

CAG CC 3' 

ZC1380 5' CAT GGT GGA ATT CCT GCT GAT 3' 
2C14 53 5' AAT TCA TTA TGT TGT TGC AAG CCT TCT TGT TCC 

TGC TAG CTG GTT TCC CTG TTA A3' 
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2C14 54 5' GAT CTT AAC AGC GAA ACC AGC TAG CAG GAA CAA 

GAA GGC TTG CAA CAA CAT AAT G 3' 
2CX470 - 5' ATC GCC ACC ATG CAG ATC TCA 3' 
ZC1479 5' AGC TTC AGA TCT GCA TGC TGC CGA T 

ZC17 7 6 5' AGC TGA GCG CAA ATG TTG TGT CGA GTG CCC ACC 

GTG CCC AGC TTA GAA TTC T 3' 
2C1777 5' CTA GAG AAT TGT AAG CTG GGC AAC GTG GGC ACT 

CGA CAC AAC ATT TGC GCT G 3' 
ZC184 6 5' GAT CGG CCA CTG TCG GTG CGC TGC ACG CTG CGC 

AAC GCT GTG GGC CAG GAC ACG k-AG GAG GTC ATC 

GTG GTG CCA CAC TCC TTG CCC TTT AAG CA 3' 
ZC1847 5' AGC TTG CTT AAA GGG CAA GGA GTG TGG CAC CAC 

GAT GAC CTC CTG CGT GTC CTG CCC CAC AGC GTT 

GCG CAG CGT GCA GCG CAC CGA CAG TGG CC 3' 
2C1886 5' CCA GTG CCA AGC TTG TCT AGA CTT ACC TTT AAA 

GGG CAA GGA G 3' 
2C1892 5' AGC TTG AGC GT 3' 
ZC1893. 5' CTA GAC GCT CA 3 

ZC1894 5' AGC TTC CAG TTC TTC GGC CTC ATG TCA GTT CTT 

CGG CCT CAT GTG AT 3 ' ' 
ZCie95 5' CTA GAT CAC ATG AGG CCG AAG AAC TGA CAT GAG 

GCC GAA GAA CTG GA 3' 

three-part ligalionwilhpUCl 3. which had bee. linearized by diges«on w,^ Ecf™ andXm HThTL.r '°'T '"h 
E xampla 2 

Ccdslruction of a SyC2 Sigr^al Scqucncc-POGF Receptor Fuoion 

.n.^,^nT T T^*" """"'"'^ P^'^'^^y' "^^'^ ^^-^-^P'o- ^^Df^A .vas ,oa,od ,o a sequence 
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comprising the coding sequence from amino acids 597 through the trans talion lermination codon and 124 bp o1 3' 
untranslated DNA. TTie two 1 .7 kb pF=l-RXl tiagmeiUs and the ZCl 453/ZCl 454 adapter wei e joined with pUCi 9= which 
had been linearized by digesUcn with Eco Rl and Hind III. The resuHant plasm id. comprising the SUC2 signal sequeiKe 
fused in-framc with the PDGF rcccptof cDNA, was designated pBTLlO (Figure 2). 

s 

Example 3 

Construction of pCBS22 

10 The BARl gene product. Barrier is an exported protein thai has been shown to have throe domains. When used 

in conjunction with a signal sequence (von HGinjc. Eur J. Biochom. 133 : 17-21. 1983; J. Mol. Biol. 1&4 : 99-105. 1935; 
Nuc. Acids Res. 14 : 4583-4690, 1986), the Ihird domain of Barrier prolein has been shown lo aid in the secretion of 
proteins into the medium (MacKay et al.. U.S. Patent Application Serial No. 104:316). 

The third domain ol the BAR1 gene was joined lo a sequence encoding the C-terminal portion ol subslance P 

»s (subP; Munroarxi Pelham. EMBGJ. 3 : 3037-3093,1984). The presenceo* the subslance P amino acids on the terminus 
ol the fusion protein allowed the protein to be detected using comnrverciaily available ant 1 -substance P antibodies. 
Plasmid pZV9 (deposited as a transformant in E. coll strain RR1. ATCC accession no. 532B3), comprising the entire 
BAR1 coding region and its associated flanking regions, was cul with Sal I and Bam HI to isolate the 1.3 kb BAR1 
fragment. This fragment was subcloned inlopUCl3, which had been cut with Sal I and Bam HI. to generate the plasmid 

20 designated pZV17. Plasmid pZV17 was digested with EcoRI to remove the 3'-most 0.5 kb of the BARl coding region 
The vector- BARl fragment was religated to create the plasmid designated pJH66 (Figure 3). Plasmid pJH66 was 
linearized with Eco Rl and blunt-ended with DNA polymerase I (Klenow fragment). Kinased Bam HI linkers (5' CCG 
GAT CCG G 31 were added and excess linkers were removed by di-gestion with Bam HI betore religation. The resultant 
plasmid was designated pSWa (Figure 3). 

Plasmid pSWSl, comprising the TPII promoter the BARl coding region fused lo the coding region of the C- 
tcrminat portion of substance P (Munro and Pclham. EMBQ J. 3 : 3087-3093. 1934) and the TPII terminator, was 
dcfiiveO liuni fjSWS. Ptdbmid pSWS wcib uul with Sal 1 and Bcnn HI lu itiulaltf the 824 L;p ffayriitJirl eiiLruOiny cjtuii lo cJuiUb 

262 through 526 ol BARl . Plasmid pPM2: containing the synthetic oligonucleotide sequence encoding the dimer form 
ol the C-ternninal portion of substarKe P (subP) in Ml3mp8, was obtained from Hug^ Pelham (MRC Laboratory' of 

so Molecular Biology, Cflmbridge, England). Plasmid pPM2 was linearized by digeslior with Bam HI and Sal 1 and ligaled 
with the 824 bp BARl fragment from pSW8, TTie resultant ptesmid, pSWi4. was digested with Sal 1 and Sma I to isolate 
the 871 bp BAR1 -substary:e P fragment. Plasmid pSV16, corriprising a fragment of BAR1 encoding amino acids 1 
through 250, was cut with Xba t and Sal I to isolate the 767 bp BARl fragment. This fragment was ligatod with the 871 
bp BAR 1 -subslance P Iragmenl in a three-part ligation with pUC18 cul with Xba I and Sma I. The resuHanI plasmid, 

J5 designated pSWlS, was digested v/ith Xba I and Smia I to isolate the 1 .64 Kb BARl -substance P fragment. The APHi 
promoter was obtained from pRL029. Plasmid pRL029.. comprising the ADHI promoter and the BARl 5' regioti en- 
coding amino ackJs l to 33 in pUCiS: was digested with Sph I and Xba I to isolate the 0.42 kb ADHI pronrioler fragment. 
The TPI 1 terminator (Alber and Kawasaki, ibid.) was provided as a linearized Iragment containing the TPII temninator 
and pUCi 8 with a Klenow-filled Xba t end and an Sph I end. This Iragment was ligaled with the 0.42 kb ADHi promoter 

40 fragrr>ent and the 1 64 kb BARl -subslance P fragment in a three-part ligation to produce ptasmid pSW22. 

The ADHI promoter and Ihe coding region of BARl . Irom Ihe Iranslalion inilialion ATG through the Eco RV sile 
present in pSW22, were removed by digestion with Hind 111 and Eco RV. The 3.9 kb vector fragment, comprising the 
401 bp between the Eco RVand the Eco Rl sites of the BARl gene fused lo subP ar»d the TPli terminator was isolated 
by gel etectrophoresis. Oligonucleotide 2C1478 (Table ^) was kinased and annealed with oligonucleotide ZC1479 

-5 (Table 1) using conditions described by Maniatis et al. (ibid.). The annealed oligonucleotides formed an adapter com- 
prising a Hind 111 adhesive end and a polylinker encoding Bgl (T Sph 1. Nru I and Eco RV restrlctkjn sites. The 
ZC1479/ZC1473 adapter was ligaled wilh the gel-punfied pSW22 fragmenl The resultant plasmid was designated 
pCBS22 (Figure 3). 

50 Example 4 

Construction ol pBTL13 

In order lo enhance the secretion ol the receptor arxl to facililale the identiltcalion of the secreted piolein. a se- 
55 qucncc encoding the third domain ol BARl fused to the C-tcrminat amino acids of substance P was fused in Iramc 
wilh the 5' 1240 bp ol Ihe PDGF receptor Plasmid pBTLIO (Example 2) v/as digested with Sph I and Ssl I lo isolate 
the 4 kb fragment comprising the SUC2 signal sequence, a portion of the PDGF receptor cDNA and the pUC 1 9 vector 
sequei>ces. Plasmid pCBS22 was digested with Sph 1 aiKi Ssl I to rsc^late the 1 .2 kb fragment cornprisirig the BARl - 
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subP fusion and the TF!l terminatof. These two fragments were ligaled and the resultant plasmid was designated 
pBTLl3 (Figure 4). 

E)camptc 5 

5 

Construction ol an Expression Vector Encoding the Entire PDGF Receptor 

The entire PDGF receptor was directed into the secretory pathway by (using a SUCg signal sequence to the 5' 
end o* ihe PDGF receptoi coding sequeitce. This fusion was placed behind the TPI1 promoter and inserlecl into the 

10 vector YEp13 lor expression in yeast. 

The TFI1 promoter was obtained from plasmid pTPICtO (Albcr and Kawasaki, J. Mol. Appl. Genet. 1 : 410-434. 
1 982), and plasmid pFATPOT ^Kavrasaki and Bell. EP 1 71 .142; ATCC 20699). Plasmid pTPICIO was cut al the unique 
Kpn I sitC; the TPIl coding region was removed with Bal-31 cxonuclcasc. and an Eco Rl linker {sequence; GGA ATT 
CC) was added lo the 3' end of the promoter Diqestion with Bgl If and Eco Rl yielded a TPIl promoter fragment having 

'5 Bgl II and Eco Rl sticky ends. This fra^ent was then joined lo plasmid YRp7' (Stinchcomb et al.. Nature 282 : 39-43. 
1 979) that had been cut with Bgl II and Eco Rl (partial). The resulting plasmid^ TE02, was cleaved with Eco Rl (partial) 
and Bam HI lo renrwve a portion of the tetracycline resistance gene. The lineari/Qd plasmid was then recircuiari7od by 
the addition of an Eco Rl-Bam HI tinker to produce plasmid TEA32- Plasmid TEA32 'a^s digested with Bgl II and Eco 
Rl, and the 900 bp partial TPI1 promoter fragment was gel-purified. Plasmid pICgH (Marsh et al.. Gene 32 :4.31^86. 

20 1984) was cut with 8gl II and Eco Rl and the vector fragment was gel purified. The TPIt prortKJter fragment was then 
ligaled to the linearized pIC 19H and the mixture was used lo transform E. coii RR1 . Plasmid DfvIA was prepared and 
screened for the presence of a -900 bp Bgl ll-EcoRI fragment. A correct plasmid was selected and designated pICTPIR 
The TPI1 promoter was then sulx;loned to place convenient restriction sites at iis ends. Plasmid plC7 (Marsh el 
al.. ibid,) was digested with Eeo Rl, the fragment ends were blunted with DMA polymerase I (Klonow Iragmont), and 

^5 the linear DNA was recircularized using T4 DNA ligase. The resutiing plasmid xvas used to transform E. coli RRi. 
Plasmid DNA was prepared from the transformants and was screened lor the loss of the Eco Rl site. A plasmid having 
the tAJti fealrkrtiofi pcilltJiti wab dtn>iy(icilt^ plC7Rt*, PlabriikJ plC7Rr wc«i diyesttiU with MiriJ III ciitd Ntu \, dtiU tliw 

2500 bp fragment was gel-purified. The partial TPIl pfonx>ter fragment (ca. 900 bp) was removed from pICTPIP using 
Nar I and Sph I and was gel-purified. The leinainder of the TPIl promoter was obtained from plasmid pFATPOT by 
30 digesting the plasmid with Sph I arid Hind III, and a 1750 bp frflgment, which included a portion of the TPIl pronr>oter 
fragrnefit from pICTPIR and the fragment from pFATPOT were then combined in a triple ligation to produce pMVRl 
(Figure 2). 

The TPI t promoter was then joined to the SUG2 -PDGF receptor fusion. Plasmid pBTL 10 (Example 2) was digested 
with Eco Rl and Hind III lo isolate Ihe 3.4 kb fragment comprising Ihe SUC2 signal sequence and Ihe enliie PDGF 
J5 receptor coding region. Plasmid pMVRl was digested with Bgl II and Eco Rl to isolate Ihe 0.9 kb TPIl promoter frag- 
ment. The TPIl promoter fragment and the fragment deiived tioin pBTLlO were joined with YEp13, which had been 
linearized by digeslfon with Bam HI ar»d Hind III , in a three-part ligalbn. The resultant plasmid was designated pBTLl 2 
(Figure 2). 

^0 Example 6 

Construction of an Expresskxi Vector Encoding the 5' Extracellular Portion of the PDGF Receptor 

The extracellular portion ot the PDGF receptor was directed into the secretory pathway by fusing the coding se- 
-5 quence to the SUC2 signal sequence. This fuswn was placed in an expression vector t>ehind the TPIl promoter. 
Plasmid pBTLIO (Example 2) was digested with Eco Rl and Sph I lo isolate the approximately 1 3 kb fragment com- 
prising Ihe SUC2 signal sequence and the PDGF receptor extracellular domain coding sequence. Plasmid pIVIVRI 
(Example 5) was diqesled wilh Bql II and Eco Rl to isolate the 0 9 kb TPM promoter fraament The TPIl promoter 
fragment was joined wilh the fragment derived from pBTLiO and YEp13, which had been linearr7Gd by di.gestion with 
50 Bam HI and Sph I. in a three-part ligation. The resultant plasmid was designated pBTLlI (Figure 2). 
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Example 7 

Construction of Yeast Expression Vectors pBTLt4 and pBTLI 5. and The Expression of PDGF Receplor-BARI-subP 
Fusions 

A. Construction ot pBTLl4 

The SyC2-PDGF-R fusion was joined with the third domain of BART to enhance the secretion of the receptof and 
the expression unit was cloned ii>to a derivative of YEpi 3 termed pJHSO. YEpi 3 was rmdified to destroy the Sal I site 
near the LEy2 gene. This was achieved by partially digesting YEp13 with Sal I followed by a compleig digestion with 
Xho I. The 2.0 kb Xho l-Sal I fragment connprising the LEU2 gene and the B.O kb linear YEpl3 vector fragment were 
isolated and ligaled loqelher The Itgalion mixture was transformed into E. coli slrdin RR1. DNA was prepared from 
the transformants and was analyzed by digestion with Sal I and Xho I, A clone was isolated which showed a single Sal 
I site and an inactive Xho I site ir>dicaling thai (he LEU2 Iragment had inserted in the opposite orienlalion relative to 
the parent plasmtd YEpi 3. The plasmid was designated pJHSO. 

Referring to Figure 4. ptasmki pBTL 1 2 {Example 5) was digested with Sal I and Pst t to isolate the 2. 1 5 kb fragment 
comprising 270 bp of YEpi 3 vector sequence, the TPM promoter the SUC2 signal sequence, and 927 bp of PDGF 
receptor cDNA. Plasmid pBTL13 (Example 4) was digested with Pst I and Hind III to isolate the 1 48 kb fra^ent 
comprising 313 bp of PDGF receplor cDNA. ths BARI -subP fusion and the JPn terminator The fragments derived 
from p8TL12 and PBTLt3 were joined with pJHSO, which had been linearized by digestion with Hind III and Sal I in 
a three-part ligation. The resultant plasmid was designated pBTL f 4, 

B. Construction ot pBTLl 5 

Referring to Figure 5. a yeast expression vector was constructed comprising the TPM promoter the SUC2 signal 
sequence 1 .45 kb of PDGF receptor CDNA sequence fused to thc BARl -subP fusion and the TPM terminator Plasmid 
HBTL12 (Example 5) wa^ diyebled will. Sal I and Fsp I lu ibulal« lt>« 2.7 Kb fiayttR;,.! cuinp,it>,r.y H.e TPM p,ornut«i 

the syC2 signal sequence, the PDGF-R coding sequence^ and 270 bp of YEpi 3 vector sequence Plasmid pBTLl3 
(Exannple 4) was digested with Nru I and Hind III to isolate the 1.4 kb fragment comprising the BARi -subP fusion the 
TPIl terminator and 20.q bp of 3' PDGF receptor cDNA sequence, The frfjgmenis dern/ed from pBTLt 2 and pBTLI 3 
were joined in a three-part ligation with pJHSO. whk;h had been linearized by digestion with Hind III and Sal I The 
resultant plasmid was designated pBTLIS. 

C. Expression o( PDGF-R-subP lusions Ircm pBTL14 and pBTLtS 

Yeast expression vectors p8TL14 and pBTLiS were tiaiisformed Into Sacchaiomvces ceievisiae strains ZWOO 
(MAJa leLi2-3.1l2 adeMOl suc2-:^9 oal2 pep4::TPnD.CAT i and 2Y400 {MATa Ieu2-3.112 ade2-10l sucg-^9 ciali? 
pep4::TPIp-CAT ^\mnn9JJRA3). Transformations were carried out using the method essentially described by Beggs 
(ibid.). Transformants were selected for their ability to grow on -LEUDS (Table 2). 

Table 2 

LeuThrTrp Amino Acid Mixture 

4 g adenine 

3 g L-arginine 

5 g L-asparlk; acid 

2 q L-hislidine free base 

6 g L-isoleucine 

4 g L-ly3rne-rrK>no hydrochkxide 
2 g L-mcthioninc 

6 g L-phenyialantne 

5 g L-scrine 

5 g L-lyrosine 
4 g uracil 

6 g L-valine 

Mix all the ingieOients and grind with a moilar ar^d pestle until the mixture is finely ground. 
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- LEUDS 

20 g glucose 

6.7 g Yeast Nitrogen Base wilhout amino acids {DIFCO Laboratories Detroit Ml) 
0.6 g -LeuThrTrp Amino Acid Mixture 
132.2 g sorbitol 
13 g Aqar 

Mix all the ingredients in distilled water. Add distilled water to a final volume of 1 lite, Autoclave 1 5 minutes 
Alto. .utocUv,ng .dd 1 50 mg L-threcnine .nd 40rr.g L.ryploph.n. Pour ptates .nd altow to slTd^ 

LEUDS + sodium succinale, pH 6.5 

20 cj yeas I nilrogen base 

0.6 g -LeuTrpThr Amino Acid Mixture 

132.2 g sorbitol 

11.6 g succinic acid 

t S r" 7 ^^^^^ ^° ^ '^^^ -^'^'^^ 1 Adjust the pH of the solut»n to pH 6 5 AutocUva 

1 5 mtnutes. After aotoclav.ng add 1 50 mg L-threonine arxj 40 mg L-tryptophan. Autoclave 

Fermentation Medium 

7 g^l yeast nitrogen base without amirw acids or ammonium sullalc (DIFCO Laboratoficsl 
O.S ammonium sulfate ^ 
0.5 M sorbitol 
0.3S y/l dUeninti bulFdltf 

0 .01% polypropylene glycol 

Mix .11 ingredients .n distilled water. Aulocl.ve 1 5 minutes Add 80 ml 50% glucose for eacb liter of med.um. 
Super Synlhatic -LEUD, pH 5.5 (liquid or solid medium) 

6.7 g yeasl nilroqen base wilhoul amino acids or ammonium sulfale fDiIco) 
5 g ammonium sulfate 
160 g adenine 

0.6 g -LeuThrTrp Amino Acid Mixture 

20 g glucose 

11.3 g succinic acid 

Super Synlhetic-LEUDS, pH 6.4 (liquid or solid medium) 

Use the same recipe as Super SynthetK:-LEUD. pH 6 4. but add 182.2 g sorbitol before autoct^ving. 
YEPD 

20 g glucose 

20 g Bacto peptone (DIFCO Laboratcricc) 

10 g Bacto yeast extract (DIFCO Labloralones) 

18 g agar 

4ml 1% adenine 

5 ml 1% L -leucine 

*ZuJn^^"f '""'"^ """^ ^ '"^ '"""^ °' ' '"^^ Autoclave 25 minutes and pour plates 

The tr^sfo,rra..ts were assayed lo, binding to an anti-PDGF .ecepio, rrKxioctonal ant.body (PR721 21 or a. an.,- 
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substance P antibody by protein blot assay. ZYl00[pBTLi4] and ZYiOO(pBTLl51 transfonmants were grown overnight 
at 30*0 In 5 ml Supei Synlhetic-LEUD= pH 5.4 (Table 2). ZY400[pBTLl4] atKi 2Y400ipBTLl 5] liansformants were 
grown overnight at 30" C in 5 ml Super Synthetic -LEUD5= pH 5.4 (Table 2). The cultures were pelleted by cent fit ugatton 
and the supcrnatants wore assayed by protein btol assay using methods described in Example 13. Results of assays 
using PR7212 are shown in Table 3. 



TABLE 3 



Results ot a prolein blot probed wilh PR721 2 


Transfer ma nt: 




ZYlO0[pBTLl4i 


+ 


ZY400[pBTLl4] 


++ 


2Y100[pBTLl5I 


+ 


2Y400|pBTL15| 


+ 



Example 6 

Construction of a SUC2 -PDGF-R Fusion Comprising the Complete PDGF-R Extracellular Don-iain 

A. Construction ot pBTL22 

The PCX5F-R codinq sequence present in pBTLlO was modified lo delete Ihe coding region 3' to the exlracellular 
PDGF-R domain. As shown in Figure 6. plasmid pBTLIO was digested with Sph I and Bam HI and with Sph I and Sst 
II lo isolate the 4.77 kb fragment and the 466 bp Iragmenl, respectively. The 466 bp Tragmenl was then digested wilh 
Sau 3A to isolate the .17 kb fragnnent. The .17 kb fragment and the 4.77 kb were joined by ligation. The resultant 
plasmid was desigr^ated pBTL2l. 

Plasmid pBTK^I .. containing a Bam HI sits that was rGgengratgd by tha ligation ot Ihg Bam HI and Sau 3A sites, 
was digested with Hind III and Bam HI to isolate the 4.2 kb fragment. Synthetic oligonucleotides ZC1346 (Tabic 1) and 
ZC1S47 (Table i) were designed loform an adapter encoding the PDGF-R from the Sau 3A site after bp 1Q55 (Figure 
1) to the end of the extracellular donnain at 1953 bp (Figure l), having a 5* Bam HI adhesive end that destroys the Bam 
HI site and a 3' Hind III adhesive end. Oligonucleotides ZC1846 and ZCl 847 were annealed under conditions described 
by Maniatis et. al. (ibid.). The 4.2 kb pBTL2l Iragnneni and the ZCl946,'ZCie47 adapter were joined by ligation. The 
resultant plasmid, designated pBTL22, comprises the SUC2 signal sequence fused in proper reading frame to the 
extracellular domain ol PDGF-R in the vector pUC19 (Figure 6). 

B. Conslfuction of pBTL28 

An in-frame translation stop codon was inserted immediately after the coding region of the PDGF-R in pBTL22 
using oligonuclootidee ZCl 892 (Table 1) and ZCl 393 (Table 1). These oligonuclootides were designed lo form an 
adapter erKOOing a slop codon tn-trame with the HUGh-H coding sequence Irom pbiLi;2 lianked by a 5" Hind III 
adhesive end and a 3' Xba t adhesive end. Plasmid pBTL22 was digested with Eco RI and Hind III io isolate the 1 6 
kb SUC2-PDGF-R IrsgmanL Plasmid pMVRI was digssted with Eco RI and Xba I lo isolate the 3 58 kb iragment 
comprising the TPtI promoter, pICTRI* vector sequences and the TPI1 terminator Oligonucleotides ZC1S92 and 
ZC1893 were annealed lo (orm a Hind tll-Xba I adapter. The 1.5 kb SUC2-PDGF-R Iraqmenl, Ihe 3.86 kb pMVRI 
fragn^nl and the ZCl 892/ZCl 893 adapter were joined in a three-part ligation. The resultant plasmid was designated 
pBTL27. 

The expression unit present in pBTL27 was inssnod into the yeast expression vector pJH50 by first digesting 
pjHbO with Bam HI and Sal I to isolate the 10 3 kb vector iragment Plasmid pBTL2/ v/as digested v/ith Bgl II and Eco 
RI and with Xho I and Eco RI to isolate the 0.9 kb TPIl promoter fragment and the 1 .65 kb fragment. resp-ecti\**ely. The 
10.3 kb pJHSO vector fragment the 0.9 kb TPM pronroter fragment and 1 65 kb fragment were joined in a three-part 
ligation. The resullanl plasmid was designated pBTL23. 

C. Construclkxi of Plasmid pBTL30 

The PDGF-R coding sequence present m plasmid pBTL22 was modified to encode the twelve C-term»^l amino 
actds of substance P and an in-frarr^ slop codon Plasmid pBTL22 was diggsiod i.viih Eco RI and Htnd III lo tsolate 
the 1 6 kb SUC2 -PDGF-R Iragment. Plasmid pMVRI was digested with Eco RI aiKi Xba I to isolate the 3.63 kb fragment 
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Z^fiS ^TnL^^TTT. » ^^^^ r' '"'^ "^^lEU terminator. Synthetic oligonucleotides ZC1S94 (Table 1) and 
K ! '^^j'^,;' ^ adapte, containing the codons fo. the twelve C-te,mlnal amino 30^1^01 

substance P «°Jlowed by an in-trame stop codon and flanked on the 5' end with a Hind III adhestve en^nd on 
cndw,th an Xt^l adhcs,.o end. The ZC 1 894/ZC1 395 adap.c. the , 6 kb SyC2-PDGF-R .ragmen, and thVpMVRI 
^qment «ere ,o|ned ,n a Ihree-parl ligation. The resullanl plasmid. desiqnaled pBTL29, was diqesled with Eco^T^ 
Xho I to isobte the 1.69 kb SyC2-P0GF-R-subP-IPh terminator fraoment. pJsmid pBTL27^^s dl^st^ ^°h 

hei0.3kbvectocf«g«>entThe 1 69 kb pBTL29 fragment, the 0 9 kbl^i pron^er fragment and the I03kb^ct^ 
fragment were joined in a th. ee-part ligation. The resulting plasmid waTdlsignated p8TL30. 

Example 9 

Construction and Exprcsson of a SUC2 -PDGF-R-lgG Hinge Expression Vector 

An expre^kDn unit comprising the pnorxjter. the SyC2 signal sequence, the PDGF-R extracellular domain 
an ,rT,munoglobul.n hingo reg»n and the TPM terminator was constructed. Plas,T„d pBTL22 was digested with ^Rl' 
and H,nd III ,0 isolate the 1 .56 kb fragment Plasmd pMVR1 was digested with Eco Rt and Xba 1 tot^^teTe 3 7 kt^ 

Int^ ');"'^ZC1777 (Table t) weredosignedlo form, whenannealed, an adapter encoding an immunoglobulin hinge 
regjon with a 5 H.nd III adhes^e end anda 3" Xba I adhesive end. Oligonucleotides 2C 1 776 and ZC1 777 were annealed 

rci77^C^7%t«;*''' " """"^'^ V ' "^^^2 fragment, the 3.7 kb fragm n, andte 

2C17/6/2C1777 adapter were loined in a Ihree-part ligation, resulting in plasmid pBTL24 

The expression unit of pBTL24. comprising the TPM promoter, SyC2 signal sequence PDGF-R extracellular do- 
'Z"^TZ^li:7°l^"""''°- insenod into pJHSO. Plasmid pBTL24 w^esf.^ 

wtth XJio I and Hind III to isolate the 2.4 kb expression unit Plasmid pJH50 was digested with Hind III and Sal I to 

T,?e ' 'T*^"'. '^^^"-^^ '^''"^ 'ragmen, tlreSr^X liSion 

The lebullaiil (jfeisiniU wiasUeaiyrialetl pBTt_25. ^J "yanuu. 

Plasmid PBTL25 was transfofmed into Saccharomvce.. ri»rpvi<te» c^.i. z^400 using the method essentially de 
scribed by Beggs (ibid.). T.ansfoimants were selecledfor theTIEiiS^^ 

were tested I0, their ability ,0 bind the anti-PDGF-R monoclonal antibody PR7212 using the cobny hs^ m^ 
described Example 1 3. Plasmid pBTL25 Uansfo.mants were patched onto nitiocellutose filteis that L b^n wJS 

Example 10 

Construction and Expression of a SyC2 signal sequence-PDGF-B Extracellular Domain-SUC2 Fusion 

As shown in Figure 6. an expression unit comprising thelPM promoter, SUC2 sional sequence, PDGF-B extra- 
ce»ular doma^ sequence, and SUQZ coding sequence was constructed asl^s. Plasmid pBTL22 was di^sled 
with Ecc Rl and H.nd 111 to isofale the 1.6 kb SyC2.PDGF-R Iragmenl. Plasmid pMVRI was diqesl^v^h ^.Tand 
Eco Rl to folate the 0^9 kblPM p^mcter fragment. The SyC2 celling region was c*tained Lm pJ^ 'oTsma 
PJH40 was constructed by inserting the 2.0 kb Hind Ill-Hind III SyC2 fragment from pRBse (Carlson et al Cell 2S- 
pt 'i^i,* "' °' P""^'" ^ Action o, th. Hind III site 3Mo"e cldtg^lS 

P^^^H40 was digested with Hind III and Sal 1 .0 isolate the 2.0 kb SyC2 coding sequence. Plasmid J]h50 was 
digested with Sal I andSamHI to isolate tf.e 10.3 kbvecto, fragment. TheO kb Bgl ll-Eeo Rl TPI1 prorToL^raqmrn, 
the 1 .6 kb Eec Rl-Hind Ml ^2-PDGF-R. the 2 0 kb Hind tll-Sa, . SyC2 Iragmen, and Ihe loi^LrHI 8^^1,0; 
fraqmeni were loined .n a four-pan liqation The resultant pL,smid was desiqnaled pBTL26 (Figure 6) 

Rasmid PBTL26 was transformed into Saecharomyces cergvisag strain ZY400 using the method essen.^lly de- 
scribed by Beggs (ibid.). Transfotmants were selected for thei. ability to grow on -LEUDS iTable 21 rY400 tiansform 

nrrJnt H^wf T r^^^'^J'T^ °"' °" 2Y400[pBTL26) and ZYaOO(pJHSO] (eonirot) tr^ns.crman.s tha, had bein 
grown .n flasks. Two hundrod-fil.y ^.l of 5 ml overnight cultures of ZY40qpBTL26] in -LEUDS . sodium succbiatc pH 
as (Table 2) were irwculaled into 50 ml ol -LEUDS ^ sodium succinate, pH 6.5 The cultures were incubaled lor 35 
hours ,n an a.rba*, shaker a, 30-C. The culture supernatants were han,es.cd by ccn,r,fuga,ion The culture .uperna 
lanls were assayed as described in Example 1 3 and were lound to bind pR7212 antibody 

Colony assays were carried out on ZY400[pBT1.261 transfomants. ZY400|pBTL26) transformants were oatched 
c^to wened .irtiocellubse fillers Uial were suppo-ted on a YEPD pfete. The col^y assay canirout as dTsc'te^lJ 
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Example 13A showed that 2Y400[pBTL26] antibodies bound PR72i2 anlfcodies. 

Coinpetition binding assays weie cariied outon 2Y400[pBTL26j and ZY400[pJH50] transformants. V^e transfoim- 
ants were gro\.vn ir» 2 liters ot terrT>entation medium (Table 2) in a New Brunswick Btoflo2 (New Brunswick, Philadelphia. 
PA) ;vjlh continuous pH control at pH 6.4. Tlic cultures wore adjusted to pH 7.5 immediately prior to tiarvcsting. Culture 
supernalanls were concenlrated in an Amicon concenlralor (AmicoH; San FranciscO; CA) using an Amicon 10* mvv 
Spiral filler cartridge. The concentrated supematants were turther concentrated using Amicon Centriprep lO's. Fifteen 
ml of !he concentraled supemalani samples were added lo Ihe Cenlripreps. and the Cenlrtpreps were spun in a Beck- 
man GRP centrifuge (Beckman Instruments Inc., Carlsbad; CA) at setting 5 for a total of 60 minutes. The concentrates 
were removed fronr> the Centrtpf ep and were assayed in the competition assay. 

The competition binding assay measured the amouni of i^St.pDGp left to bind to tela! foreskin fibroblast cells after 
prcincubatkjn with the concentrate containing the PDGF-H- StJC2 fusion protein. The concentrate was serially diluted 
in binding medium {Table 4). The dilutions were mixed with 0.5 nq ol bdinaled PDGF-AA. PDGF-B8 or FDGF- AB, and 
the mixtures were incubated for two hours at room temperature. Three hundred of unlabctlcd PDGF-BB was added 
lo each sample mixture. The sample mixlures were added lo 24 well plales containing conflueni fetal loreskin libroblasl 
ceils (AG1523, available from the Human Genetic Mutant Cell Repository, CamdeO: NJ). The cells were incubated with 
the mixture for four hours at 4*'C, The supernatanls were aspirated from the wells, and the wells were rinsed three 
times with phosphate buffered saline ttvil was held a A^C (PBS; Sigma, St. Louis, hAo ). Five hundred pi of PBS ^ 1% 
NP-40 was added lo each well, and the plates were shaken on a ptetform shaker for live minutes. The cells were 
harvested and the amount of iodinated POGF was determrod. The results of Ihe competition binding assay showed 
thiat the PDGF-R -SUC2 lusion protein was able to competitively bind all the (soforms ot PDGF 

Table 4 

Binding Medium 

500 ml Ham's F-12 medium 
12 (111 1M HEPES: pH 7.4 

5 ml tOOx PSN (PenKillin/Streptomycin/Neomycin, Gibco) 
1 gm rabbit sei um albumin 

Western Transfei Buffer 

25 mM Tris. pH 3.3 

19 mM glycine. pH 8.3 
J5 20% methanol 

Western Buffer A 

50 ml 1 M Tris, pH 7.4 
^ 20 ml 0.25 mM EDTA pH 7.0 

5 ml 10% NP-40(E> 
37.5 ml 4 M NaCI 
2,5 g gelatin 

-^^ The Tris, EDTA, NP-40(S) and NaCI were diluted to a final volume of one liter with distilled water. The gelatin 

was added to 300 ml ol this solulc>n and the solution was healed in a microwave until the gelalm was in solution 
The gelatin solulon was added back lo ihe rennainder of the first solulion and sliried al 4*C until cool. The bufler 
was stored al 4*C. 

so Western Buffer B 

50 ml t M Tris, pH 7.4 

20 ml 0 25 M EDTA. pH 7,0 
5 ml 10% NP-40® 

55 53.4 g NaCI 

2.5 g gelatin 
4 g N-lauroyI sarcosine 
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The Tris, EDTA, NP-40®. and NaCI were mixed and diluted to a final volume erf one liter The gelairi was 
added to 300 ml of this solution and heated in a miciowave until the gelatin ^vas in solution. The gelatbi solution 
was added back to the crigmal solution and the N-lauroyI sarcosine was added. The final mixture was stirred at 
4**C unlil the solids were completely dissolved. This buffer was stored at 4.*C. 

2x Loading Butfer 



36 ml 0.5 M Tris-HCI. pH 6.8 
16 int glycerol 
16 ml 20% SDS 

4 ml 0.5% Brcmphcnot Blue in 0.5 M Tris-HCI. pH 6.B 

Mix all ingredients. Immediately before use, add 100 \i\ p-mcrcaploothanol to each 900 ul dye mix 
Example 11 

Corstruction and Expression o* PDGF Receptor Analogs From BHK cells 
A. Construction o1 pBTLll4 and pBTL115 



The portions ot the PDGF receptor extracellular domain present in pBTLM and pBTLlS were placed in a n^m- 
n^lian expression vector. Plasmtds pBTLl 4 and pBTLl 5 were digested with Eco Rl to isolate the 1595 bp and 1 905 
bp SUC2 signal-PDGF-R -BARl fragments, repectively. The 1695 bp fragment and the 1905 bp fragment were each 
ligalcd to Zcm229R that had been linearized by digestion with Eco Rl. The mammalian expression vector Zcm229R 
is a pUCie-based expression vector containing a unique Eco Rl site for insertion of foreign DNA between the mouse 
mctallothionoin-l promoter and the SV40 transcription terminator. Zcm229R also contains an expression unit of the 
SV40 ttdtly piuiriol«f, niuu&e UifiydfuMctltt itjUuclbibe yene. and SV40 liar isciipliun terriiindlur. 

The ligation mixtures were transformed into E. coli strain RR1 . Plasmid DNA was prepared and the plasmids were 
subjected lo restriction enzyitie analysis. A plasmid having the 1695 bp pBTLl4 fragment inserted into 2etn229R in 
the correct orient^stion was designated pBTL114 (Figure 9). A plasmid having the 1905 bp pBTLI 5 fr;ggment inserled 
into Zem229R in the correct orientation was designated pBTLllS (Figure 9). 

B. Expression of pBTLl14and pBTLIIS from tk*ls13 BHK cells 

Plasmids pBTLl 1 4 and pBTLl 1 5 were each Iranslected into tictsi 3 cells using the calcium phosphate precipitation 
method (essentially as described by Graham and van der Ed, J. Qer^. Viioi. 36:59-72. 1977). The transfected cells 
were grown in Dulbecco's modified Eagle's medium (DMEM) containing 10% fetat calf serum, ix PSN antibiotic mix 
(Gibco 600-5640). 2.0 mM L-glutamine. The cells were selecied in 250 nM. methotrexate (MTX) for 14 days, and the 
resulting colonies were screened by the Immunofilter assay (WcCracken and Brown, Biotechnigues . 82-37. March/ 
April 1964). Plates were rinsed with PBS or No Serum medium (Df^^EM plus Ix PSN antibiotic mix). Teflon^ mesh 
{Speclrum Medical Industries, Los Angeles. CA) was then placed over the cells. Nitrocellulose lillers were wetted with 
PBS Of No Serum mediurri. as appropriate, and placed over the rrtesh. After srx hours incubation at 37'*C. filters were 
renxwed and placed in Western buffer A (Table 4) overnight at room temperature. The filters were developed using 
the antibody PR7212 and the procedure described in Example 13. The filters- showed that conditioned media from 
PBTL114 iranslected and pBTL 11 5 transfected BHK cells bound the PR7212 antftxxJy indicating the presence ol se- 
creted PDGF-R- 



Example 12 



Construction and Expression o» PDGF Receptor Analogs From Cultured Mouse Myeloma Cells 
A. Construction of pICfiPRES 



The immunoglobulin ^l heavy chain promoler and enhancer were subcloned into plCl9H lo provide a unique Hind 
III site 3* to the promoter Ptasmid P^i (Grosschcdl and Baltimore. Cell 4t :335-S97. 1 955) was digested with Sal I and 
Eco Rl to isolate (he 3. 1 kb fragment comprising the promoler Plasmid plCl9H was linearised by digestion wilh Eco 
Rl and Xho I . The n promoler fragment and the linearized pICl 9H vector fragment were joined by ligation. Th e resu Itant 
plasmid= designated plCp3.. was digested wilh Ava II to isolate tTie 700 bp promoter liagment. The 700 bp fragment 
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was blual-ended by treatmenl with DNA potymerase I (Klenow fragment) and deoxynucleotide triphosphates Plavnid 
P C 9H was hneartzed by digestion with Xho I, and the acihe3^.e e.Kls we.e filled In by treatnte,.! wrth DNA pLme^se 
I (Klenow (ragement) and deoxynucleoiide triphosphates. The blunt^nded Ava II fragment was ligated wlHe blunt 
cndcd^ imcanzod plC19H and tl.c li.gation mixture was ,rans.orr„cd into tcoli Jm3. P^smid DNA propyl 
frorr, Ihe Iranslornranls and was analysed by reslriclion digest A plasrrid with a Sql II site 5' lo the promolerwas 
designated piC,pR,(-) Plasmid pICPRtt-, was digested with H^d III and Bgl II to isolate the 700 bpTpt^er 
fragmen . Rasr^id pICm 9RI was linearised by dipeslion with Hind III and Barr, HI The 700 bp prorr^ler fraqmenTwas 
lonied wtm the l^eartzed plCt 9RI by ligatic.. The resultant plasmid, designated plC,U=R7. compn^^the T^^r^ter 
with an unique Sina I site 5' to the promoter a,Kl a unique Hrcl III site 3- to the promoter ^eaine,,. promoter 

pppH,""'^'?''"''"^^'^ " '"'""^ "'^ ""''''^^ Srn^ ' '° g«"«'-te ptesn^id 

M P nf Pl3sm<J pJ4 (Obtained from F. Blat.ncr Univ Wisconsin, Mad.son. Wisconsin), comprising the 1 5 Kb Hind 
Ml-Eco HI M enhancer Iragmenl in the vector pAT153 (Amersham, Arlington Heights. IL). was digested with Hind III and 
nM? enhancer fragment. Tho adhesive ends o> tho enhancer fra^ont were tilled in by treatment 

w,lh T4 DNA polyrnerase and deoxynucleoiide Iriphosphales. The blunl-ended (ragrrent and plCptPR7. whch had 
ptT i^ om'a by drgestwn with Sma I, were joined by ligation. The ligation mixture was transforme^nto E coTrrT 
PlasmKi DNA w«s prepared from .he translormants, ar,d the plasmids were analyzed by restriction digestrX^asmid 
comprising the ,i enhancer in the proper orientation relat^re to the u promoter, was designated plC,LPRE8 (Figure 7)' 

B. Consttucticn ot pSDL114 

.r^n-II^no^rhf r"^""""^ ^""^^Tk ''''^^"^""'^^ °' P^GF receptor was joined with the DNA sequence 

encod ng the human ^rtmunogbbulin light chain constant region. The PDGF extracellular dCKTiain was obtain^ from 
M?^^' e ? '^'^"^^'^ '^^ E~ "'-Hind I" "agment from pBTL22 lExample 8.A. ) cloned into Eco Rl-Hind III cut 
Mt3mp1S. Single stranded DNA was prepared from a mpBTL22 phage clone, and the DNA was sub^led .^n vrtro 

USAr2"^%r'io"^'.»°'rH"''"^r ^'^^^^.t^^'*'^ ^'^^'^^ ^^^^^ ascribed by KunKel (Proc. Natl. AcaTliT 
L^Ae| 486-492. 1 935). A phage clone, comprising the mulagcnizcd PDGF-R with a donor splice site (5' splice site) 
=.1 t.,« 3- KMd ur ll,B PDGF-R «l,a;;«llufal d«Mai„, y,^^ U^iyi^led pBTLR-HX (Fiyu,« 7) ' 

The nalive PDGF-R signal sequence was obtained from pPRs Plasmid pPR5. comprising 738 bp of 5" coding 
seque-Ke with an ECO Rl site immediately 5' to the translation initaiion codon, was constructed frc»n by in vitio muta 
genesis of the PDGF-R cDNA fragment from RPSt (Example t). Replicative lorm DNAof RPS1 w^sdigei^ith Eco 

stranded 'e^P'^'^ DNA was prepared from a phage clone containing the PDGFfl fragment in the proper orientation 
The template ONA was sub|cc.cd to jnvitro mutagenesis using oligonucleotide ZC1380 (Table t) and the method 
descnbed by Zol^r and Smith (Melh. En^ymol, tCX. 466-500, 1983,. The mulagenesis resulted in the pU.cemenl of ^ 
™Lf :r TI' '° 1'" M^'ageni^ed phage clones were analyzed by didt'x^ 

sequeiKe analysis. A phage clone containing the ZCl 380 mutation was selected, and .epiicative loim (Rf) DNA was 
prepared from the phage clone. The Rf DNA was digested with Eco Rl and Acc I lo isolate the .63 kb fragmer^t Plasmid 

3.7 kb Iragmenl were lomed by ligation resulting in plasmid pPH5 (Figure 7) 

As shown in Figure 7, the PDGF-R signal peptide was obtained from plasmid pPRS as a 1 4 kb Eco Rf-Sch I 
fragmenl. Rephcal.ve form ONA from phage cl^e pBTLR-HX was digested with Sph I and Hind 111 lo iso^lel t ap 
proximately 0^25 Kb PDGF-R fragment. Pbsmid pUCf 9 was linear^ed by digestic^'with Eco Rl and Hind M, The f' 
kb Eco Rl-Sph I PDGF-R fragment, the 0.25 kb Sph l-Hind III fragment from pBTLR-HX and the Eco RI Hind 111 cut 

r,o^.« ZTfiTif d?^c pf"^'' P'^'-™'* P^'^'-^-'O- ^ d'9«^'«' R' and Hind 111 to 

isotete tfte 1^5 kb PDGF-R fragment. Plasmid plCHuC,3.9.li was used as the source o) the kappa qene (Figure 7) 
Plasnid plCHuC,3 9.11 comprises the 1.1 kb Sph l-Hinl I Ir.gmem of a human kappa gene which has beer^^realei 

pTcio'p^rrH '° "^^ " ^^-^^'"^ end^'suLloned inlo S^, ^ !^ 

PUCIO. Plasmid PICHUC3.9.11 was dK,esled with Hind III and Eco Rl to isolate the t.l kb human kappa constant 
reg»n gene. Plasmri pICI 9H v^s linearized by digestion wtth Eco Rl. The 1 65 kb PDGFfl fragment Ihe^Tkb^ppa 
h^t Chain constant region fragment and the linearized pIC 1 9H were joined in a three pad ligation. The resultant plasmid 

llinn.^ nsni 1,!. rJ -r.^ " """'^ P'"""^^ '^V "9^'"" The resultant plasmid was 

dcsignaiod pSDL114 (Frguro 7). 

Plasmid pSDLI t4 was linearized by digeslion wilh Cla I and was Iransfecled inlo SPZ'0-Agl4 (ATCC CRL 1£Sn 
byclcclroporatbnusingthomcthodcs&ontiallydcscribcdbyNcumann^^ 1932) TranGfcctants 

were selecled in growth medium ccxilaininq melholrexale * ^noiccicms 

..Jfr!f.^ 'T ^^^^^ ^^^^ ^^^^^^ P^^sence of secreted PDGF receptor analogs by immuno- 

pfec-pitdlK^n. Approxriately one .n.lhon drug resisUint translectants we.e grown in DMEM mediumlacking cysteine . 
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2% fetal cart serum for 18 hours at 37= C in the presence ol 50 pci ^ss-cysteine. Media was harvested from the Labeled 
celts and 250 ^1 of the spent inedia was assayed for binding to the anti-PDGF receptor antibody PR7212 PR7212 
diluted in PBS was added to the media to a final concentration of 2.5 mq per 250 gl spent media. Five o1 rabbit anti- 
rnoiisc \g diluted in PBS was addcxf to the PR7212/mcdia mixtures. The immunocomplcxcs were precipitated by th- 
addilKXi ol 50 Ml 10% lixed Staph A (weight/volume .n PBS). The immunocomplexes were analysed on 8% SDS- 
polyacrylamide gels foltowed by autoradiography overnight at -70*C. The results of the immunoprecipitation showed 
that Ihe POGF receplor analog secreled by the Iransleclanls was bound by the anli-PDGF receplor antibody 

C. Cotransleclion of pSDLll4 with an immunogtot-ulin heavy chain 

Plasmid pSDLIUwas linearized by digestion with Cla I and was cotran sleeted with pGl-Nco. ^vhich encodes a 
neomycin resistance gene and a connplele immur»oqlobulin heavy chain gene. The immunoglobulin heavy chain gene 
o* pGI-Nco coTDpriscs a mouse/human chimeric immunoglobulin gene (Figure 9). The mouse immunoglobulin hea-zy 
chain gene isolaled from a lambda genomic DNA library conslrucled Irom a murrie hybrtdoma cell line NR-ML-05 
using oligonucleotide probes designed to span the VH/D/JH junctions. The human immunoglobulin heavy'chain gene 
was isolated frc*Tn a human genomic library using oligonucleotide probes designed to span the hinge exon The mouse 
immunoglobulin heavy chain gene was isolated as a 5.3 kb Ssl mind III fra^ent from the original phage clone and 
the human gamma-1 C gene was obtained from the original phage clone as a 20 kb nind lll-Eco Rl fragment The 
chimeric gamrrw-l C gene was created by joining the VH and CH fragments via the common Hind III site and incor. 
porating them with theE coli neomycin resistarxe gene into plC19H lo yield pGIM-Neo. 

The linearized pSDLl 14 and pGl M-Neo were Iransfected into SP2/'0-Ag 14 cells by electropof^tion. The transfect- 
ants were selected in growth medium containing methotrexate and neomycin. Media from drug-resistant clones were 
tested lof their ability to bind PDGF in a competition binding assay. 

The competition binding assay measured the amount of 12S|-P0GF left to bind to human dermal fibroblast cells 
after preincubation with the spent media from pSDLn4-pGI-neo translected cells. The media were serially diluted in 
binding medium (Tabic 4). The dilutions were mixed wrth 0.5 ng of iodinaicd PDGF-BB. and the mixtures were incubated 
fui Iwo huuii, ctl fuufn l«fiij;«,<ituie. Tfii«« liuna.eU^y U ufilalMilkAJ PDGF-BB wdi* dOded lu k^uI, t>aii,pfe nilxluie The 

sample mixtures were ackied to 24 well plates containing confluent human dennal fibroblast cells The cells were 
iiKubated wrth the mixture for four hours at 4<'C. The supeimtants were aspirated f,om the wells, aiKJ the wells were 
rinsed three times with phosphate buttered saline that was held a 4°C (PBS; Sigma. St. Louis. Mo ) Five hundred pi 
of PBS + 1% NP-40(6> \vas added to each welh and the plates were shaken on a platform shaker for five minutes The 
cells were harvested and the amount of iodinated pDGF was delermined. The results of the competition binding assay 
showed that the protein produced from pSDLt 1 4-pG 1 -neo transfcctcd cells was able to competitively bind PDGF-BB 

D. Construction of pSDLllO. 

As shown in Figure the DNA sequence encoding the extracellular domain of the PDGF receptor was joined with 
the DNA sequence encoding a human immunoglobulin heavy chain constant regk>n joined to a hinge sequence Plas- 
mid pSOmo was digested with Eco Rl and Hind III to isolate the i .65 kb PDGF-R fraqment. Plasmid pICHuv i M was 
used as the source of the heavy chain constant region and hinge region. Plasmid pICHir,- 1 M comprises the approxi- 
mately 6 kb Hnd Ill-Xho I Iraqment ol a human gamma-1 C gene subcloned into pUC19 thai had been Itneari^ed by 
digestion with Hind III and Sail . Plasmid plCHu7 1 M was digested with Hind I II and Eco Rl to isolate the 6 kb kb fragment 
encoding the human heavy chain constant region. Plasmid plCl9H was linearized by digestion with Eco Rl. The 1 65 
kb PDGF-R fragmeni. the 6 kb heavy chain constant region fragment and the linearized pICi 9H were joined ri a three 
part ligation. The resultant plasmid. pSDL 1 n , was digested with Bam HI to isolate the 7.7 kb f fagment. Plasmid puPREe 
was linearized with Bgl II and was treated with calf intestinal phosphatase to precenl self-ligation. The 7.7 kb fragment 
and Ihe linearized p^RES were joined by ligation. A plasmid conlain.ng the iiserl in Ihe proper orientaiion was des- 
ignated pSDLl 13 (Figure S). 

E. Cotransfection of pSDLlia with plCt()5V.^HuC^ -Neo 

Plasmid pSDL n 3 is linearized by digestion with Cla I and is cotrsnslected with plC<^SV.,HuC^.Neo, which encodes 
a neomycin resistance gcno and mouse/human chimeric immunoglobulin gene. The mouse immunoglobulin light chain 
gene Isolaled Irom a lambda genomic DNA library conslrucled Irom a murine hvbridoma cell line NR-ML-O*^ using 
oligonucleotide probes designed to span the VUJL junction. The human immunoglobulin light chain gene was isolaled 
from a human genomic library and an oligonucleotide probe encoding a published human kappa C gene (Hieler et al 
Cell 22: 1 97-207. 1 980). The mouse immunoglobulin heavy chain gene was subcloned from ihe original mouse genomic 
phage clone into plCl9R as a kb Xba l-Hinc 11 Iragment. The human kappa C gene was sut:clc<ied liom the original 
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human genomic phage clone into pUCl9 as a 2.0 kb Hind lll-Eco Rl Iragment. The chimeric kappa gene was created 
by joining the mouse kappa and human kappa geries via the co[nnrK>n Sph I site aiKl incorporatitig'them with the E 
coLi neomycin resistance gene into plC19H to yield plC<>5V^uCTc-Neo. ~ 
The linearized pSDLli3and pIC^SV^HuC^ -Nco arc iransfcx:tcd into SP2/0-Ag14 cells by cicctroporaiion. The 
Iransleclanls are selected in growth medium containing methotrexate and neomycin. Media from drug-resislanl clones 
are tested for their ability to bind PDGF in a competition binding assay 

R Cotransfection of pSDLll3and psDLn4 

Rasmids pSDL113 and pSDLll4 are Iin9ari7ed by digestion with Cla I. The lineari;'od plasmids p416. comprising 
a DHFR expression unit, and arc cotransfcctcd by elect ropo ration. Transfcctod cells are selected in growth medium 
containing metholrexale. Media Irom drug resistanl colonies are lesled lor ligand binding. 

Example 13 

Assay Methods 

A. Preparation of Nitrocellulose Filters tor Colony Assay 

Colonies of transtormants were tested for secretion o* PDGF receptor analogs by first growing the cells on nitro- 
cellulose fillers that had been laid on top of solid growth medium. Nitrocellulose filters (Schleicher & Schuell, Keene, 
NH) were placed on top of solid growth medium and were allowed to be completely welted. Test colonies were patched 
onto the wetted fillers and were grown at OO-^C for approxirnately 40 hours. The filters were then removed from the 
solid medium, and Ihc ceils were removed by four successive rinses with Western Transfer Buffer (Tabic 4). The 
nitrocellulose fitters were soaked in Western Buffer A (Table 4) tor one hour, at room temperature, on a shaking platform 
with two changes o1 buffer. Secreted PDGF-R analogs were visualized on the filters described bctow. 

B. Preparation of Protein Blot Filters 

A nitrocettulose litter was soaked in Western Buffer A (Table 4) without the gelatin and placed in s Winifotd iSch- 
leicher & Schuell Keene. NH). Five ml ol culture supeiriatant was added without dilution to the f^^ifiifold wells and the 
liqud was allowed to pass through the nitrocelluk^se fitter by gravity The nilroceilulose filter was removed from the 
minifoid and was soaked in Western Buffer A (Table 4) for one hour on a shaking platform at room temperature The 
bulfer was changed three limes during Ihe hour incubation. 

C. Prepaiatioo of V/estern Bk3t Fitters 

The transtormants were analyzed by Western bk:>l, essentially as described by Towbin et al. fProc Natl. Acad. Sci. 
USA7§- 4350-4354. 1979) and Gordon et al. (U.S Patent No. 4.452.901). Culture supematanis from appropriately 
grown transfonmanls were diluted with three volumes of 95% ethanol. The ethanol mixtures were incubated overnight 
al -70«C. The precipitates were spun out of solution by centrilugalion in an SS-24 rotor al 13,000 rpm (or 20 minules. 
The supematanis were discarded and the precipitate pellets were resuspended in 200 ul of dH^O. Two hundred nl of 
2x loading buffer (Table 4) was added to each sample, and the samples were Incubated in a boiling water bath for 5 
minutes. 

The samples were etectrophoresed in a ^ 5% sodium dodecylsulfate polyacrylamide gel under non-reducing con- 
ditions. The proteins were elect rophofetically transferred to nitrocellulose paper using conditions described by Tbwbm 
el al. (ibid.). The nilroceilulose Filler was then irKubated m Western Bulfer A (Table4) lor 75 minules al room temperature 
on a platform rocker. 

D. Processing the Filters tor Visuaiizalbn with PR7212 

Filters prepared as described above were screened for proteins which were bound by a PDGF receptor specific 
rrxjnockDnal antibody, designated PR7212. The filters \ivcrc removed from the Western Buffer A (Table 4) and placed 
in sealed plastic bags containing a 1 0 ml solution comprising 10 Mcyml PR72 1 2 monoclonal antibody diluted in Western 
Buffer A. The filters were incubated on a rocking platform overnight al 4'C or for one hour at njom temperature Excess 
antibody was removed with three 15-minule washes wilh Western Bufler A on a shaking platform at room temperature. 

Ten Ml biotin-conjugated horse anti-nx>use antibody (Vector Laboralories. Burtingarrie CA) in 20 ml Western Buffer 
A was added to the filters. The filters were re-incubaled for one hour at room temperature or, a pbtfoim shaker, and 
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unbound conjugated antibody was removed with three filleen-minute washes with Western Buffer A. 

The liitei s were pre-iiKubatedforone hoorat room tempeiature with a solution compf istiig 50 lal Vectastaii) Reagent 
A (Vector Laboratories) in 10 ml of Western Butfer A that had been allowed to incubate at room temperature for 30 
mtnutcs bclorc use. The filters wore washed with one quick wash with distilled water foilowcxj by three 15-minu1c 
washes with Weslem Buirer B (Table 4) al room lemperalure. The Weslern BuIFer B washes were (olbwed by one 
wash with distilled water. 

During Ihe preceding wash slep, the subslrale reaqenl was prepared. Sixty mg oi horseradish peroxidase reageni 
(Bio-Rad, RIchnnond, CA) was dissolved in 20 ml HPLC grade methanol. Ninety ml of distilled water was added to the 
dissolved peroxidase loltowed by 2.5 ml 2 M Tris. pH 7.4 and 3.8 ml 4 M NaCI. lOO mI of 30% H2O2 was added just 
bGforo us©. The washed filters were incubated with 75 ml of substrate and incubated at room temperature for 1 0 minutes 
with vigorous shaking. Alter the 10 minute incubation, tho butter was changed, and the fillers were tricubatcd for an 
addiiiona) 10 minules. The lillers were Ihen washed in distilled waler lor one hour al room lemperalure. Posilives were 
scored as those samples which exhibited coloration. 

E. Processing the Filters For Visualization wilh an Anti-Substance P Antibody 

Filters prepared as described above were probed wilh an anti-substance P antibody. The fitters ware removed 
from the Western Buffer A and rinsed with Western transfer buffer, followed by a S-minute wash in phosphate buffered 
saline ( PBS, Sigma, St. Louis, MO). The filters were incubated with a lOmlsotutior containing 0.5 M 1-9thyl-3-3-dimfilh- 
ylamino propyl carbodiimide (SigmaJ in 1 .0 M NH4CI for 40 minutes al room temperature. After incubation, the filters 
are washed three times, for 5 minutes per wash, in PBS. The filters were blocked with 2% powdered milk diluted in PBS. 

The filters were then incubated with a rat anti-substance P monoclonal antibody (Accurate Chemical & Scientific 
Corp. . Westbury: NY). Ten |iil of the antibody was diluted in 10 ml 0I antibody solution (PBS containing 20°/o JetaJ calt 
scrumand0.5%Twccn-20). The filters were incubated al room temperature for 1 hour. Unbound antitxxJy was removed 
with four 5-mfiute washes wilh PBS. 

The filters were then incubated wrlh a biotin -conjugated rabbit anti-rat peroxidase antibody (Cappcl Laboratories. 
MelvBifK PA). TlieuofijuyaleUctnlilxxJy wabdituteO 1.1 000 in 10 irtl antibody butuiiun lut 2 tnjui^ dl lom 11 leinperdlui^;. 

Excess conjugated antibody was removed with four 5-minute washes wilh PBS, 

The fitters were pre-incubated lor 30 minutes at loonn temperature with a soluik>n contaifiing 50 pi Veciastain 
Reflgent A (Vector Laboratories) and 50 p.l vectastsin Reagent 3 (Vector Laboratories) in 10 ml of antibody solution 
tf«t hkad been alk:>wed to incubate for 30 minules before use. Excess Vectaslain reagents were removed by four 
S-minute washes with PBS. 

During the prcccdinc wash slop, the substrate reagent was prcparc^d. 60 mg of horseradish peroxidase reagent 
(Bio-Flad) was dissolved in 25 ml of HPLC grade methanol. Approximately 100 ml of PBS and 200 ^l H-Oswere added 
just before use. The fitters were incubated with the substrate reagent lor 1 0 to 20 minutes. The substrate v/as removed 
by a vigoious washing wilh distilled water 

Although the foregoing invention has been described in some detail by v/ay of illustration and example for purposes 
of clarity of understanding, it will be evideni thai certain changes and modrffcatioris may be practiced within the scope 
ol the appended claln^. 

The features disclosed in the foregoing description, in the claims and/or in the accompanying drawings may. both 
separately and in any combirwlion Iherec-I, be material lor realising the invention in diverse lorms thereol. 



Claims 



Claims for the following Contracting States : AT, BE, CH, DE, FR, GB. IT, LI, LU, NL, SE 

1. A mslhod tor producing a secreted hunrtan PDGF roceplor analog, s?3id arialog consisting ol a portior> of a PDGF 
receptor capable of binding anti-PDGF receptor antibodies. PDGF. PDGF isoforms. analogs, or PDGF antagonists, 
said method comprising; 

introducing into a host cell a DNA construct capable of directing the expression and secretion of a hunnan 
PDGF receptor analog, said DNA conslrucl containing a Iranscriplional promoter operatively linked to a se- 
cretory signal sequence follovwxJ downstream in proper reading frame by a DNA sequence encoding al least 
a portion ol Ihe exiracelluiar domainola human PDGF receptor, said portion including a ligand-binding domain. 

growing said host cell in an appioptiate growth medium; 
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and isolating said PDGF receptor analog from said host cell. 



2. The method ol claffn 1 wherein said DNA sequence encodes a polypeptide selected Uom the group consisting ol 
a polypeptide comprising the amino acid sequence o1 Figure 1 from isolcucinc. number 29. to methionine, number 
441 and a polypeptide comprising the amino acid sequence of Figure 1 I rem isoleucine. number 29, to lysine, 
number 531. 



3. The method of claim 1 wherein said host cell is a yeast cell carrying a defect in a gene whose product is required 
for the addition ol outer chain oligosaccharide moieties to glycoproteins. 

4. The method of claim 1 wherein said host coll is a yeast ccl! containing a genetic defect in the MNN9 gene or a 
disruption ol the MNN9 gene. 

5. The method according to claim 1 wherein said secretory signal sequence is selected from the group consisting of 
the Mfol pre-pro sequence: the PH05 signal sequence, the BAR1 signal sequence^ the SUC2 sigial sequence, 
the PDGF receptor signal sequence and the mouse immunoglobulin V,., signal sequence. 

6. A method according to claim 1 wtierein said human PDGF receptor analog is selected from the group consisting 
o1 a polypeptide comprising the amino acid sequence of Figure 1 from isoleucine, number 23. to lysine, number 
531 and a polypeptide comprising the amino acid sequence of Figure 1 from isoleucine, number 29, to methionine, 
number 441. 



7. A method according to any ol claims 1 or 6 wherein the host cell is a yeast cell or a cultured mammalian cell. 

^5 8. A human PDGF receptor analog consisting essentially ol the extracellular domain of a human PDGF receptor said 
ponion being capable of binding human PDGF or isoforms thereof. 

9. The human PDGF receptor analog of claim 8 wherein said receptor analog is selected from the group consisting 
ol a polypeptide comprising the amino acid sequence of Figure 1 from isoleucine, number 29, to methionine. 

30 number 441 and a polypeptide comprising the annino acid sequence ol Figure 1 from isoleucine. number 29. to 

lysine, number 531. 

10. A method for determining the presence o* human PDGF or isoforms thcreot in a biological sample, comprising- 

^5 incubating a polypeptide comprising a human PDGF receptor analog fused to a first polypeptide chain capable 

of associating with a second polypeptide chain to form a dimer, wherein the second polypeptide chain is tTie 
same or different from the first polypeptide chain, with a biological sample suspected of containing human 
PDGF or an isoform thereof under conditions that allow the formation of receptorligand complexes, wherein 
said polypeptide is capable of binding anti-PIDGF antibodies, PDGF PDGF isoforms, PDGF analogs or PDGF 

^ antagonists: and 

detecting the presence of the receplor/Iigand complexes as an indication of the presence of human PDGF or 
an isoform thereof. 



-5 11. The method of clainn lO wherein said human PDGF receptor analog comprises a polypeptide selected from the 
group consisting of a polypeptide comprising the amino acid sequence of Figure 1 from isoleucine. number 29, to 
methionine, nurr^er 441 . and a polypeptide comprising the amino acid sequence ol Figure 1 from isoleucine. 
number 29, to lysine, number 531. fused to a first polypeptide chain capable of associating with a second polypep- 
tide chain to form a dimer. 

50 

12. The method of claim 10 wherein said firct polypeptide chain ic selected from the group consisting of an immu- 
noglobulin light chain constant region, an immLinocitobutin heavy chain hinge region, at least one immunoglobulin 
heavy chain constant region domain selected from the group consisting ol C^l. 0^2. C^2, Cyi. Cy2, C70 C"^. 
and ii joined lo an immunoglobulin heavy chain hinge region and yeast inverlase. 

55 

13. A pharmaceutical composilion comprising a human PDGF receptor analog fused lo a lirsl polypeptide chain ca- 
pable of associating with a second polypeptide chain to form a dimer v.tierein the second polypeptide chain is the 
same or different from the first polypeptide chain in combination with a physiologically acceptable cairier or diluent. 
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14. The pharmaceutical composition cA claim 1 3 wherein said PDGF receptor analog is selected from the group con- 
sisting of a polypeptide coir^f isrig the amino acid sequeiKeol Figui e 1 from isoleucine. number 29.. to methionine, 
number 441 and a polypeptide cxjmprising the amino acid sequence of Figure 1 from tsoleucine. number 29. to 
lysine, number 531 . 

15. A diagnostic composition comprising a polypeptide fusion comprising a human PDGF receptor analog fused to a 
lirsl potypeplide chain capable of associalinq with a second polypeplide chain lo form a dimer, v/fierein the second 
polypeptide chain is the same or different from the first polypeptide chain, wherein said PDGF receptor analog is 
capable of binding anU PDGF aiUibodies, PDGF PDGF isoforins, PDGF analogs or PDGF antagonists^ said 
polypoptidG trigged with a Label capable ol providing a detectable signal. 

16. A melhod lor purifying human PDGF or an tsolorm Ihereol from a sample comprising: 

immobili^iing a polypeplide fusion comprising a PDGF receplor analog lused lo a lirsl polypeptide chain, ca- 
pable of associating with a second polypeplide chain lo form a dimer wherein the second polypeptide chain 
is the same or different from the first polypeptide chain ^ on a substrate; contacting a sample containing human 
PDGF or an isoform thereof wilh the immobill7ad polypeptide fusion under conditions such that the human 
PDGF or isoform thereof binds to the polypeptide; and 

eluting the human PDGF or isoform thereof from the polypeptide. 



Claims for the following Contracting Stale : ES 

1. A method lor producing a secreted human PDGF receptor analog, said analog consisting of a portion of a PDGF 
receptor capable o* binding anti-^PDGF receptor antibodies, PDGF PDGF isoforms, analogs, or PDGF antagonists, 
ticild ificltiotJ cmupiibifiy. 

introducing into a host cell a DNA construct capable of directing the expression arid secretiofi of a hun^n 
PDGF rGceptor analog, said DNA construct containing a transcriptional pronrK)ter operalivefy linked to a se- 
cretory signal sequence followed downstream in proper reading frame by a DNA sequence encoding at least 
a portion of the extraceUular domainofa human PDGF receptor said port ion including a ligand-bindingdorrtain; 

growing said host cell in an appropriate growlh medium; 

arnJ isolating said PDGF teceptor analog fiom said host cell. 

2. The method of claffn 1 wherein said DNA sequence encodes a polypeptide selected from the group consisting of 
a polypeplide comprising the amino acid sequence of Figure 1 from isoleucine, number 29, to methionine, number 
441 and a polypeptide comprising the amino acid sequence of Figure i from isoleucine. number 29. to lysine, 
number 531. 

3. The method ol claim 1 wherein said host cell is a yeast cell carrying a defect in a gene whose produci is required 
for the additfon of outer chain oligosaccharide moieties to glycoproteins. 

4. The method of claim 1 wherein said host cell is a yeast cell containing a genetic defect in thg MNN9 gene or a 
disruption ol Ihe MN N9 geno. 

5. The method according to claim 1 wherein said secretory signal sequence is selected from the group consisting of 
the Mfttl pre-pro sequence, the PH05 signal sequence, the BARI signal sequence^ the SUC2 signal sequence, 
the PDGF receptor signal sequence ar>d the moucc immunoglobulin V„ signal sequence. 

6. The rrwttiod according to claim 1 wherein said human PDGF receptor analog is selected from the group consisting 
ol a potypeplide comprising the amino acid sequence ol Figure 1 Irom isoleucine. number 29. lo lysine, number 
531 and a polypeptide comprising tho ammo acid sequence of Figure 1 from isoleucine, number 29. to methionine, 
number 441 . 

7. The melhod according to any of clabns 1 oi 6 wherein the host cell is a yeast cell oi a cultured mammalian cell. 
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3. A melhod lor determining the presence o* human PDGF or isoforms thereof in a btological sample, comprisinci: 

incubating a polypeptide comprising a human PDGF receptor analog fused lo a first polypeptide chain capable 
of associating with a second polypeptide chain to form a dimcr. wherein the second polypeptide chain is the 
same or diflerenl Irom the lirsl polypeptide chain, with a biotogical sample suspected of containinq hurrvin 
PDGP Of an isoform thereof under conditions that allow the formation of receptor.ligand complexes, wherein 
said polypeptide is capdble ol bindinq anli-PCXiF antibodies. PDGF PDGF isoforms. PDGF analogs or PDGF 
antagonists: and 

delecting the presence of the receptor/It gand complexes as an indication ol the presence of human PDGF or 
an isolorm thereof. 

9. The method of claim 8 wherein said human PDGF receptor analog comprises a polypeptide selected from tho 
group consisting ol a polypeplide comprising the amino acid sequence oi Figure 1 Irom isoleucine. number 29, lo 
methionine, number 441 . and a polypeptide comprising the amino acid sequence of Figure i from isoleucine, 
number 29, to lysine, number 531 . fused to a first polypeptide chain capable of associating with s second polypep- 
tide chain to form a dimer. 

10. The method of claims wherein said first polypeptide chain is SGlecled from the group consisting of an immunoglob- 
ulin light chain constant region, an immunoglobulin heavy chain hinge region, at least one immunoglobulin heavy 
chain constant region domain selected from the group consisting of 0^^^, C^, C^3. Cyl, C'{2, Cv3. Cy4= and^ 
joined to an immunoglobulin heavy chain hinge region and yeast invertase. 

11 . A method for preparing a pharmaceutic at composition comprising combining a human PDGF receptor analog fused 
to a first polypeptide chain capable of associating with a second polypeptide chain to form a dimer wherein the 
second polypeplide chain is the same or different from the First polypeptide chain, and a physiologically acceptable 
uarrtBi ui dilutntl. 

12. The method of cteim 1 1 wherein said PDGF receptor ai^Iog is selected trom the group consisting oi a polypeptide 
comprising the amino acid sequence of Figure 1 from isoleucine, number 29. lo methionine, number 441 and a 
polypeptide comprising the amino acid sequence of Figure 1 from isoleucine, number 29. to lysine, number 531 . 

13. A diagnostic composition comprising a polypeptide fusion comprising a human PDGF receptor analog fused to a 
lirsl polypeplide chain capable ol associaling wtLh a second polypeplide chain lo form a dimer. wherein the second 
polypeptide chain is the same or different from the first polypeptide chain, wherein said PDGF receptor analog is 
capable ol binding anU PDGF antibodies, PDGF. PDGF isoforms, PDGF analogs or PDGF antagonists, said 
polypeptide tagged with a label capable of providing a detectable signal. 

14. A method for preparing a diagnostic composition comprising providing a polypeptide fusion comprising a human 
PDGF receptor analog fused lo a first polypeplide chain capable of associating with a second polypeptide chain 
lo lorm a dimer, wherein (he second polypeplide chain is the same or diflerenl Irom Ihe lirst polypeptide chain, 
wherein said PDGF receptor analog is capable of binding anti PDGF antibodies. PDGF PDGF isoforms, PDGF 
analogs or PDGF antagonists, said polypeptide tagged with a label capable of providing a detectable signal. 

15. A melhod tor purifying human PDGF or an isoform thereof from a sample comprising: 

immobilizing a polypeplide lusion comprising a PDGF receplor analog (used lo a lirst polypeplide chain, ca- 
pable of associating with a second polypeplide chain to form a dimer wherein the second p-olvpeptide chain 
is the same or different from Ihe first polypeptide chain, on a substrate: contacting a sample containing human 
PDGF or an isolorm thereof with the immobilized polypeplide fusion under conditions such that the human 
PDGF Of isoform thereof bindc to the polypeptide; and 

cluting the human PDGF or isoform thereof from the polypeptide. 



Claims for the following Contracting Stale : GR 

1. A method for producing a secreted human PDGF receptor ai^lcg, said analog cor^sisting of a porlion of a PDGF 
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receplor capable o( binding anti-PDGF receptor antibodies. PDGR PDGFisoforms= analogs, or PDGF antagonists, 
said nietr>od cornprislDg; 

introducing into a host coll a DNA construct capable o1 dircx;ting the expression and secretion of a human 
PDGF receplor analop, said DNA construct containing a Iranscriplional pronnoler operativety linked to a se- 
cretory sigr^al sequence followed downstream in proper reading frame by a DNA sequence encoding at least 
a portion ol the extracellular domainol a human PDGF receplor, said portion including a ligand -binding domain; 

growing said host cell in an appiopiiale growth mediuin; 

ar>d isolating said PDGF receptor analog from said host cell. 

2. "The method o* claan 1 wherein said DNA sequence encodes a polypeptide selected trom the group consisting o( 
a polypeptide comprising the amino acid sequence ol Figure 1 Irom isoieucine, number 29, to melhionine, number 
441 and a polypeptide comprising the amino acid sequence o* Figure 1 tram isoieucine^ number 29, to lysine, 
number 531. 

3. The method of claim 1 wherein said host cell is a yeast cell carrying a defect in a gene whose product is required 
for the addition ol outgr chain oligosaccharide moiotigs to glycoproteins. 

4. The method of claim 1 wherein said host cell is a yeast cell containing a genetic defect in the MNN9 gene or a 
disnjption ol the MNN9 gene. 

5. The nncthod according to claim 1 wherein said secretory signal sequence is selected from the group consisting o* 
the Mf«l pre-pro sequence, the PH05 signal sequence, the BART signal sequence^ the SUC2 signal sequence, 
the PDGF receptor signal sequence ar>d the nrxiusc immunoglobulin V^^ signal sequence, 

6. The method according to claim 1 wherein said human PDGF receptor analog is selected from the group consisting 
ol a polypeptide comprising the amino acid sequence of Figuie 1 fiom isoieucine, number 29. to lysine, nuinber 
S31 and a polypeptide comprising the amino acid sequence of Figure 1 Irom isoieucine, number 29, to methionine, 
number 441. 

7. The method according to any of claims 1 or 6 wherein the host cell is a yeast cell or a cultured mammalian cell. 

3. A human PDGF receptor analog consisting essentially of the extracellular domain of a human PDGF receptor said 
poflion being capable of binding hunnan PDGF or isofofms thereof. 

9. The human PDGF receptor analog ol claim 8 wherein said receptor analog is selected f fX5m the group consisting 
of a polypeptide comprising the amino acid sequence of Figure 1 from isoieucine, number 29, to methionine, 
number 44 1 and a polypeptide comprising the amino acid sequence ol Figure 1 from isoieucine. number 29. to 
lysine, number 531 . 

10. A method for determining the presence of human PDGF or isoforms thereof in a biological sample, comprising: 

incubating a polypeptide comprising a human PDGF receptor analog fused to a first polypeptide chain capable 
of associating with a second polypeptide chain to form a dimer, wherein the second polypeptide chain is thg 
same or diflerenl Irom the first polypeplide chain, wilh a biological sample suspected of containing human 
PDGF or an isoform thereof under conditicns thai allow the formation of receptor.1 iga nd complexes, wherein 
s^id polypeptide Is capable ot binding flnti-PDGF anlibodieS; PDGF PDGF isoforms. PDGF analogs or PDGF 
antagonists; and 

delecting the preserve of the rsceplor/ligand complexes as an indication of the presence of human PDGF or 
an isolorm thereof. 

11. The method of claim 10 wherein said human PDGF rceoplof analog comprises a polypeptide selected from the 
group consisting of a polypeplide comprising the ammo acid sequence of Figure 1 from isoieucine. number 29, lo 
methionine, nurrtber 441. and a polypeptide comprising the amino acid sequence of Figure i from isoieucine, 
number 29, to lysine, number 531 . fused to a first potypeptide criain capable of associating witri a second polyp ep- 
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tide chain to 1ofm a dtmer. 

12. The method of claim 10 wherein said first polypeptide chain is selected from the group consisting o1 an immu- 
noglobulin light chain constant region, an Bmrnurvoglobulin heavy chain hinge region. ai least one immunoglobulin 
heavy chain conslani region domain selected from (he group consisting ol C^t. C„2, 0^3, Cyl. C72. C73. C-f4. 
and M joined to an immunoglobulin heavy chain hinge region and yeast inverlase. 

1 3. A method tor preparing a pharnnaceulical composrtion comprising combining a human PDGF receptor analog fused 
to a first polypeptide chain capable of associating with a second polypeptide chain to foirn a dimei; wherein the 
second polypeptide chain is the same or different from the first polypeptide chain and a physiologically accoptahle 
carrier or diluent. 

14. The mcttxxJ of claim 13 wherein said PDGF receptor analog is selected from the group consisting 0I a polypeptide 
comprising the amino acid sequence of Figure 1 Irom isoleucine, number 29. lo melhiontne, number 441 and a 
polypeptide comprising ihe amino acid sequence ol Figure i from isoleucine, nurrtber 29, to lysine, number 531 . 

15. A diagrtostic composition comprising a polypeptide tusion comprising a hurrwn PDGF receptor anatog fused to a 
first polypeptide chain capable o* associating with a second polypeptide chain to form a dimer. wherein the second 
polypeptide chain is the same or different from the first polypeptide chain, wherein said PDGF receptor analog is 
capable of binding anti PDGF antibodies, PDGR PDGF isolorms. PDGF analogs or PDGF antagonists, said 
polypeptide tagged with a label capable ol providing a detectable signal. 

16. A method for purifying human PDGF or an isotorm thereof from a sample comprising: 

immobilizing a polypeptide fusion comprising a PDGF receptor analog fused to a first polypeptide chain, ca- 
pable of asscKjiating with a second polypeptide chain to form a dimer wherein the second polypeptide chain 
ib (tie i>ciiiie ur ciitteient tiuin Iht? lifbt putypeptiJts uhciiii. ufi <:i bubbtrcilt;, txjf tlciclif ly a bdiiiple uuf tlciininy liui iu=in 

PDGF or an isotonm thereof with the immobilized polypeptide fusion under conditions such that the hunnan 
PDGF CH isoform thereof binds to the polypeptide; and 

eluting the human PDGF or isoform thereof from the polypeptide. 



Patenlanspruche 



Potenlanspruche fur folgende Vertragsstaatert : AT BE, CH, DE, FR, GB, IT, LU, NL, SE 

1. Verlahren zum Erzeugen eines sezemierten htinnanen PDGF-Rezeptoranalogs, wobei das Analog aus einem Teil 
eines PDGF-Rezeptors bestehL der an anti-POGF-Bezeptofantikorper. PDGF. PDGF-lsoformen. Analoge oder 
PDGF-Antagonislen binden kann, wobei das Verlahren umfaGI: 

das Einfuhren eines DNA-Konstruktes. das die Expression und Sekretion eines humanen PDGF-Rezeptor- 
analoges steuern kann, in eine Wirtszelle, wobei das DNA-Konstaikt einen Transkriptionspromotor enthalt, 
der mit einer sekreiorischen Signalsequenz funktionell verbunden ist. gefolgt stromabwans im rkihtigen Le- 
seraster von einer DNA-S9quen7: die fur mindestens einen Teil der extra/ellularen Donrvsne eines hunrvsnen 
PDGF-Re/eplors kodterl, wobei der Teil eine Liganden-bindende Domane umfafJl; 

das Wachsenlassen der Wir1s79lte tn einem geeigneten Wachstumsmedium; 

und das Isolicrcn dec PDGF-Rczcp tor ana logs aus der Vv/irtzcllo. 

2. Vcrfahron nach Anspruch 1 . wobci die DNA-Scqucnz lur cm Polypoptid Kodicrt. das aus der GrupF»c ausgcwahit 
isl. die aus einem Polypeplid^ das die Aminosauresequen/ der Abb. 1 von Isoteucm. Nummer 29. bis f^elhionin. 
Nummcr 441 . umfafBt. und einem Polypcptid, das die Amrnosaurcsequcnz der Abb. 1 von Isoleucin. Nummer 29. 
bis Lysin. Nummer 531, umlafJl, beslehl, 

3. Verlahren nach Anspiuch 1. wot>ei die Wirtszelle eine Hefezelle ist, die einen Detekt in einem Gen tragi dessen 
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Nummer 29, bis Lysin, Nummer 531 umlarjt, besteht. 

IS. Diagnostische Zusammensetzung, umlassend eine Poiypeptidfusion, umfassend ein humanes PDGF-Rezeptor- 
analoQ: das mil cincr crstcn Patypcplidkcltc tusionicrt ist, die mit oincr zwchcn Polypcpiidkcttc assoziicrcn kann. 
5 um ein Dimer zu btlden. wobei die /weile Pcrfypeplidkelle die gleiche oder eine andere als die erste Polypeplidkelle 

isr wobei das PDGF-Rezeptoranabgan PDGF-Anlikofper. POOR POGiF-lsofornnen, PDGF-AnalogeoderPDGF- 
Anlaaonislen blnden kann, wobei das Polypepltd mil einer Markierung qekenriiieictinel isl. die ein nachv;eisbares 
Signal zur Verfugung stellen kann. 

»o 16. VGiiahren 7um Reinigen von humanem PDGF oder Qirter Isoform davon aus eingr Probo, umlassand: 

das Imrnobilisieren einer Polypeplidlusion. umlasserKj ein PDGF -Analog, das mil einer erslen Polypeplidkelle 
lusionicrt ist. die mit cinor zwcilcn Polypoptidkcltc assoziicrcn kann, um cin Dkncr zu bildcn, wobei die zvvcitc 
Polypeplidkelle die gleiche oder eine andere als die ersle PolypeplidkeUe isl, aul einem Subslrai: 

IS 

das Inkontaktbringen einer Probe= die humanen PDGF oder eine Isoform davon enthalt. mit der tmmobilisierten 
Poiypeptidfusion unter Bedingungen. unter denon dor humane PDGF odar seine Isolorm an das Polypeptid 
birxjen; 

20 und das Eluieren des humanen PDGF oder seiner Isolorm von dem Polypeptid. 



Patentanspruche fur (olgencten Vertragsstaat : ES 

1 . Verlahren zum Erzeugen eines sezernierten humanen PDGF-Rezeptoranalogs= wobei das Analog aus einem Teil 
cincs PDGF-Rczcptors bcslcht. dcr an anti-PDGF-Rozcplorantikorpcr. PDGF PDGF-lso1ormcn, Anatogc oder 
PDQF-Anlayoniblt?fi Uindtrii kdfifi, wubci Ucis Veitatiteri udifafit. 

das Einliihren eines DNA-Konstruktes, das die Expression uikI Sekretion eines humanen PDGF-Rezeptof- 
snaloges steuern kann. in eine Wirtszelle, wobei das ONA-Konstrukt einen Transkriptionspromotor enthalt. 
der mit einer sekretorischen Signalsequenz lunklionell vefbundei) ist, gefolgt stromabwarts im rk^htigen Le- 
sarasler von einer DNA-Sequenz, die fur mindastens einen Teil dar exlrazellularen Domane ainas humanen 
PDGF-Rczcptors kodicrl. wobei dcr Tcil cine Ligandcn-bindcndc Domanc umfa3t: 

das Wachsenlassen der Wirtszelte in einem geeigneten Wachstumsmedium: 

und das Isolieren des PDGF-Rezeptoranalogs aus der Wirtzelle. 

2. Verfahreri nach Anspruch 1 . wobei die DNA-Sequenz lur ein Polypeptid kodiert. das aus der Gruppe ausqewahit 
isl. die aus einem Polypeptid. das die Aminosauresequenz der Abb. i von Isoleucin. Nummer 29. bis Methionin. 
Nummer 441, umfaOL und einem Potypeplkj. das die Aminosauresequenz der Abb. 1 von Isoleucin, Nummer 29. 
bisLysin, Nummer 531, umfafJt. besteht. 

3. Verfahren nach Anspruch 1. wobei die Wirtszelle eine Hefezelle ist, die einen Defekt in einem Gen tragi, dessen 
Pfodukt lur das Anfugen von Oligosaccharidgruppen an die auSeren Ketten von Glykoproteinen erlorderlich ist. 

4. Verfahren nach Anspruch 1, wobei dte Wirtszelle eine Hefezelle isL die einen genelischen Delekt in dem 
MNN9-Gen oder ein auseinandergerissenes I^NN9-Gen enthalt. 

5. Verlahren nach Anspruch I, wobei die sekretorische Signalsequenz aus der Gruppe ausgewahli ist, die aus der 
Mfftl-prc-pro-Scqucnz. dcr PHOS -Siqnalocqucnz. dcr BAR t -Signalsequenz dor SUC2-Signak;cqucnz, dcr 
PDGF-Rezaptor-Signalsequen/ und der (Via usimmun globulin -Vj.^-Sfgnalsequen 7 besteht. 

6. Verlahren nach Anspruch 1, wobei das humane POGF-Rezeploranakiq ausgewahli isl aus der Gruppe, die aus 
ctncm Polypeptid besteht, das die Aminosauresequenz dcr Abb. 1 von Isolcuctn, Nummer 29. bis Lysin. Nummer 
531 umfafil, und einem Polypepltd, das die Aminosauresequenz der Abb. 1 von Isoleucin. Nummer 29. bis Me- 
thk>nin, Numnner 441, umfaOt. 
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7. Verlahrert nach einem der AnsprOche 1 oder 6, wobei die Wirtszelie eine Hefezelle Oder eine kuttivierte Sauge- 
tieizelle ist. 

3. Vcrtahrcn zum Bcstimmcn dcr Gogcnwart von humancmPOGF odcr Isoformcn da von in cincr biologisdicn Probe. 
5 umlassend: 

das Inkubieren eines Polypeplides, das ein humanes PDGF-Re^eploranatog lusionterl an eine ersle Polypep- 
lidkette umfaOt. die nnit einer zwerten Polypeptidkelle assoziieren kanri: um ein Dimer zu bilden, wi:>bei die 
zweite Potypeptidkelle die gleiche ist oder von der ersten Polypeptidkette uiHeischiedlich ist. mil einer biok> 
JO gischon Probe, von der angoromrri9n wird, dafl Eie humanen PDGF odar sine Isoform davon enthalt^ unter 

Bcdingungon. die die Bildung vor Rczcplor-Ligandcnkomplcxcn crlauben. wobei das Polypcptid anti-PDGF- 
Anltkorper, PDGF, PDGF-lsolormen. PDGF-Anatoqe oder PDGF-Anlacjonislen binden kann; urxj 

Nachweisen der Gegenwarl der Rezeplor-Ligandenkomplexe ate Hinweis aul die Geqenwarl von humanem 
15 PDGF Oder einer Isofonnn davon. 

9. Verfahren nach Anspruch 3. wobei das humane PDGF-Re/oploranalog ein Polypeptid umtaet. das ausder Gaippe 
ausgewahit ist. die aus einem Polypeptid besleht; das die Aminosauresequenz der Abb. 1 von Isoleucin. Nummer 
29.. bis Methionin. Nummer 441 umfaRl. und oingm Polypeptid. das die Aminosauresequen/ der Abb. 1 von Iso- 

20 leucin, Nummer 29, bis Lysin. Nummer 531 umlaRl. lusloniert an eine ersle Polypeptidkette. die mil einer zweiten 

Potypeptidkette assoziieren kann. um ein Dimer zu bilden. 

10. Verlahren nach Anspruch 8, wobei die erste Polypeptidkette aus der Gruppe ausgewahit ist. die aus dem konstan- 
tcn Bcrcich oincr Icichlcn Immunglobulinkcttc, dcm "Hinge'-Bcrcich cinor schweren Immunglobulinkcttc, minde- 
rs stens einer Domane aus dem konstanten Bereich einer schweren lmmunglobulinkette= ausgewahit aus der aus 

Ch1 , C^, Cn3, Cy^. C^, C'{3, Cy4 und t-i bcstchcndcn Gfuppc. vcrbundcn mil dcm 'Hingc'-Bcrcich cincr schwc- 
leri IffMfiufiylubuliiiktjllt;, unJ Herein veila^e IxsbltHil. 

11. Vertahren zum Herstellen einer pharmazeutischen Zusamtnensetzung. umtassend das Nfereinen eines hurnanen 
30 PDGF-Re7eploran«logs, f usioniert an eine erste Polypeptidkette. die mil einer Tweiten Polypeptidkette asso7iieren 

kann. um ein Dimer zu bilden, wobei die zweite Polypeptidkette die gleiche oder eine andeie als die erste Poly- 
peptidkette ist, mit einem physiologisch verlraglichen Trager oder gtnem Vardunnungsmittel. 

12. Verfahren nach Anspruch 11 . wobei das PDGF-Re^eptoranatoq aus der Gruppe ausgewahll wird, die aus einem 
J5 Polypeptid. dasdie Aminosauresequenz der Abb. 1 von Isoleucin, Nummer 29, bis Melhksnin, Nummer 441 umfaCi, 

und einem Polypeptid, das die Aminosauresequenz der Abb. 1 von Isoleucin, Nummer 29, bis Lysin. Nummer 53i 
umlaOl. besteht. 

13. DIagnostische Zusammensetzung. umtassend eine Polypeptidfusion. umfassend ein hun^nes PDGF-Rezepior- 
40 anak>g. das mil einer ersten Polypeplidkette fusioniert ist. die mil einer zwerlen Polypeptidkelte assoziieren kann. 

um ein Dimer bilden, wobei die i:weile Polypeplidketle die gleiche oder eine andere als die ersle Polypeptidkelte 
ist: wobei das PDGF-Rezeptoranalogan PDGF-Anlikorper. PDGF. PDGF-lsoformen. PDGF-Analoge oder PDGF- 
Antagonisten binden kann, wobei das Polypeptki mit einer Markierung gekennzeichnei ist, die ein nachweisbares 
Signal zur Verfugung stellen kann. 

14. Verfahren 7um Herstellen einer diagnoslischen Zusammanset/ung. umtassend das Bereitstelten einer Polypep- 
lidfusior, die ein humanes PDGF-Re/eptoranalog= (usioniert an eine ersle Polypeplidkelle, die mil einer zwetlen 
Polypeptidkette assoziieren kann, um ein DirT>er zu bilden, umfaOt. wobei die zweite Polypeptidkelle die oleiche 
Oder eine andere ate die ersle Polypeplidkette isl, wobei das POGF-Rezeptocanalog anti-PDGF-Aniikorper, PDGP 

50 PDGF-lsoformen, PDGF-Anak>ge oder PDGF-Antagonisten binden kann, wobei das Polypeptid mit einer Markie- 

rung gckcnnzcichnct isl. die cin nachweisbares Signal zur Verfugung stcHcn kann. 

15. Vorlahrcn zum Reinigon von humanem PDGF odcrcincf Isolorm davon aus cincr Probe, umtassend: 

55 das Immobilisicrcncincr Poiypoptidtusion. urrrfasscrKj cin PDGF -Analog, das mil cincr orstcn Folypcptfdkcnc 

(usKDnierl isl. die mil einer zweilen Polypeplidkelle asso/iieren kann. um ein Dimer zu bilden, wober die zweite 
Polypeplidkette die gleiche oder eine andere als die erste Polypeptidkelte ist, aut einem Subslrai: 
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das Inkontaktbringen einer Probe^ die humanen PDGF oder e'tne Isofonm davon enthalt. mit der immobilisierten 
Polypeplidfusiofi unter Bedingungen, unter denen der hutnane PDGF Oder seine IsotoifTi an das Polypeptid 
binden; 

5 und das Eluieren des humanen PDGF cder seiner Isolofm von dem Polypeplid. 



Patentanspruche fur folgenden Vertragsstaal : GR 

^0 1. Veriahren 7um Er/Gugon oinos serernionen hurrwnen PC>GF-RG79p1orflnalogs, wob9t das Analog aus einem Teil 
cincs PDGF-Rczcplors bcstcht. der an anti-PDGF-RczcptOfanlikbrpcr. PDGF, PDGF-lsofornncn, Analogc Oder 
PDGF-Anlaponislen binden kann, wobei das Verlahren umfaOl: 

das Einfuhren eines DNA-Konslruk(es, das die Expression ur»d Sekrelior eines humanen PDGF-Re^eplor- 
'5 analoges steuern kann. in eine Wirtszelle, wobei das DNA-Konstrxikt einen Trans kriptionspronnotof enthart. 

der mit einer sekretorischen Signalsequenz lunklionell verbunden ist, gefolgt stromabwarts im rk:htigen Le- 
SQraster von ainsr DNA-Soquenz, di9 lur mindestens einen Teil dsr extrazellularan Doman©. eines humanen 
PDGF-Re2eptors kodien, wobei der Teil eine Liganden-bindende Domane umfaf^t: 

20 das Wachsenlassen der Winszelle in einem geeigneien Wachstumsmedium; 

und das Isolleren des PDGF-Rezeptoranatogs aus der Wirtzelle. 

2. Verlahren nach Anspruch 1 . wobei die DNA-Soqucnz (ur cin Polypeptid Kodicrt, das aus der Gruppc ausgcwahit 
\s\. die aus einem Polypeptid. das die Aminosauresequenz der Abb. i von tsoleucin: Nummer 29, bis Methionin, 
Nummcr 44V umfaRt. und cinom Polypeplid, das die Aminosaurcscqucnz der Abb. 1 von Isolcucin. Nummer 29, 
bib Lysin. Nuififiitff 531; uinlafJl, UtJblehl. 

3. Verlahien nach Anspiuch 1, wobei die Wirtszeile eine Hefezelle ist, die einen Deiekt in einem Gen tragt^ dessen 
^ Produkt tiir dns Anfugen von Oligosaccfiarkjgruppen an die auBeren Ketten von Glykoproteinen erforderlich ist. 

4. Verlahren nach Anspruch 1 , wobei die Wirts/elle eine HefB7e(le ist, die einen genetischen Defakl in dem MNN9- 
Gcn odor cri auscinandcrgcrisscncs MNN9 -Gcn cnlhalt. 

OS 5. Veriahren nach Anspruch i, wobei die sekretorische Signalsequenz aus der Gruppe ausgewahli isi, die aus der 
W1«l-pre-pro-Sequenz, der PH05-Signalsequeiiz. der BARl -Siqnalseguenz, der SUCa-Signalsequenz, der 
PDGF-Rezeptor-Signalsequenz und der Mausimmunglobulin-VH-SignalseqLJenz besteht 

6. Vertahren nach Anspruch i, wobei das humane PDGF-Rezeploranatoq ausgewahh ist aus der Gruppe. die aus 
-«> einem Polypeptid besteht. das die Aminosauresequenz der Abb. 1 von Isoleucin, Nummer 29. bis Lysin. Nummer 

531 umfaRI, urxj eirem Polypeplid, das die Aminosauresequenz der Abb. 1 von Isoleucin, Nummer 29, bis Me- 
thionin: Nummer 441= umfaOL 

7. Verlahren nach einenn der Anspruche i cder 6, wobei die Wirtszeile eine Hefezelle Oder eine kultivierte Sauge- 
-5 lierzelle ist. 

a. Humanes PDGF-Rezeptoranalog. das im wesenLlichen aus der extra^ellularen Domane eines humanen PDGF- 
Rezeptors besteht, wobei der Teil zum Binden von humanem PDGF Oder Isolormen davon lahiq ist. 

50 9. Humanes PDGF-Rezeptoranalog nach Anspruch 3. wcbei das Rezeptocanalog aus der Gruppe ausgewahlt ist. 

die aus cincm Polypeptid. dao die y^jninocaurcccqucne der Abb. 1 von Isolcuctn, Nummcr 29 bis Methionin, Nurri- 
mer 441, umfaRl und einem Polypeplid. das die Aminosauresequenz der Abb. 1 von Isoleucin. Nummer 29 bis 
Lysin. Nummcr 531 umfaRt, bcstcht. 

55 10. Verlahren zum Bcstimmcndcr G cgcn wart von humanem PDGF odcr I sof or men davon in cincrbiologischcn Probe, 
umlassend. 

das Inkubierei) eirtes Pc»lypeptides, das ein huirianes PDGF-Rezeptoranak:>g tusionieri an eine erste Polypep- 
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tidkette umlaOt. die mit einer zweilen Polypeptidketie assoztieren kanri; um ein Dimer zu biideri; wobei die 
zweite Polypeptrdketle die gleiche ist odei voti der ersten Potypeptidkette Ufiteischiedlich isi. tnrt einer biolo- 
gischen ProbO: von der angenommen wird, daB sie humanen POGF oder eine Isoform davon enihalt unter 
Bcdingungcn. die die Bildung von Rczcptor -Ligandcnkomplcxcn criaubcn. wobci das FolypcptkJ anti-PDGF- 
5 Arlikorper, PDGF, PDGF-lsolormen. PDGF-Anatope oder PCXjF-Anlagonisien binden kann; und 

Nachweisen der Gegenwarl der Receptor -Lic^ndenkomptexe ate Hinweis aul die Gegenwarl von humanem 
PDGF Oder einer Isolonm davon. 

Vertahron nach Anspruch tO, wobei dss human© POGF-Rezeplorans log ein Polypeptid umfaBt, das aus der Grup- 
pc ausgcwahit ist, die aus cincnn Polypcplid bcstchl. das die Aminosaurcscqucnz dor Abb. 1 von Isotcucin. Num- 
rrter 29. bis Methicxiin, Nummer 441 umlarjl, und einem PotypeplkJ. das die Aminosauresequenz der Abb. 1 von 
Isolcucin. Nummer 29. btsLysin. Nummer 531 umfaGt. fustonicrtan cine crslcPolypcptidkcltc, dicmh einer zwoitcn 
PolypeplidkeiLe as504t:i)eren kann. um ein Dimer bilden. 

V&riahrert nach Ansprxich 10, wobei die ersle Polypeptidkette aus dei Grupp© ausgewahll ist, die aus dem kon- 
stanten Bereich einer leichten Immungkabulinkette. dam 'Hinge'-Bereich einer schweren Immunglobulinkaltg, min- 
destens einer Domane aus dem konstanien Bereich einer schweren Immunglobulinkette. ausgewahll aus der aus 
C^i , Cj^, C|^3, C7I. Cy2, C'/3, C-^ und bestehenden Gruppe^ verbundan mit dem "Hinge'-BGrGtch einer schwe- 
ren Immunglobulinkette, und Hefeinvertase besieht. 

Vertahren zum Herslellen einer pharmazeutischen Zusammensetzung, umfassend das Vereinen eines humanen 
PDGF-Rezeploranateigs, lusionierlan eine erste Polypeptidkette. die mit einer zweiten Polypeptidketie assoziieren 
kann, um ein Dimer zu bilden. wobct die zwcitc Polypcplidkcttc die glcichc oder ctno andcrc als die crsle Poly- 
peptidketie isl, mit einem physiologisch vertraglichen Trager oder einem Verdunnungsmittel. 

Vef Icihftsii iicRjIi AfibpruUi 13, woUei Ocis PDGF-Rt?-it!pLo(ai lalog dub dei Giuppe aubLjtiWcitiil wild, Jie ciut» eincnit 

Potypeptki. dasdie Aminosauresequenzder Abb, 1 vonlsoleucin, Nummer 29^ bis Methionine Nummer 441 umlaCt, 
und einem Polypeptide das die Aminosauresequenz der Abb. 1 von Isoleucin, Numiner 29 bis Lysin= Nummer 531 
umlaOl. besteht. 

Diagnoslische Zusammensetzung, umf;issend eine Polypeptidtusion, umfassend ein humanes PDGF-Re7eplor- 
anak^g, das mit einer erslcn Polyp>cptidkcttc fusioniert ist, die mit einer zwcilcn Polypcplidkcttc assoziieren kann. 
um ein Dimer zu bilden, wobei die zweile Polyp eplidkelle die gteiche oder eine andere als die ersle PolypeplkJketle 
ist: wobei das PDGF-Rezeptoranalog an PDGF-Antikorper. PDGF. PDGF-lsoformen, PDGF-Analoge oder PDGF- 
Antagonisten binden kann. wobei das Potypeptid mit einer Markierung gekenrtzeichnet ist. die ein nachweisbaies 
Signal zur Vertugung stellen kann. 

Verfahren zum Reinlgen von humanem PDGF oder einer Isoform davon aus einer Probe, umtassend: 

das Immobitisieren einer Polypeplidlusion, umlassend ein PDGF-Analog, das mit einer erslen Polypeplidkelte 
fusioniert ist. die mit einer zwehen Polypeptidkette assoziieren kann, um ein Dimer zu bilden, vwobei die zweite 
Polypeptidketie die gleiche oder eine andere als die erste Polypeptidkette ist. aut einem Substrat- 

■iS das Inkontaktbringen einer Probe, die humanen PDGF oder eine Isoform davon enthalt. mit der immobiiisierten 

Polypeptidfuekyi unter Bedingungen. unter denen das humane PDGF Oder seme Isoform an das Polypeptid 
birxJer; 

und das Eluieren des humanen PDGF oder seiner Isoform von dem Polypeptid. 



Revendications 



SS Revendications pour les Elals conlraclants suivanls : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

1. Proc^6 de production d'un anak>gue de r^cepleur de PDGF humain s4cr^\^, ledit analogue consistant en une 
porlKXi d'un lecepteur de PDGF capable de fixer des anticorps anti-r^cepteurs de POGF le PDGF, des isotoimes 
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de PDGF, des analogues de POGF ou des antagontstes du PDGR (edit proc6d6 comprenani : 

rintfoduction dans une cellule hote d*un produii d'assemblage d'ADN capable de diriger Texpression et la 
secretion d*un anaioguo dc rcccptcur dc PDGF humain. IcdiT produii d'asscmblagc d'ADN contcnant un pno- 
moleur de Iranscriplion tie de maniere loncUonnelle a une sequence siqnal de secrelion suivie en aval, dans 
un cadre de lecture convenable, par une s^uence d'ADN codani pour au moins une portion du donnaine 
exUacelluIaire d'un recepleur de PDGF humain, ladile portion comprenanl un domdine de liaison de ligand ; 
la culture de ladite cellule hole dans un milieu de croissance appropriee : 
et I'isolement dudit ai^alogue de recepteui de PDGF de ladite cellule hote. 

2. Proccdc suivani la rcvcndicalion 1 . dans IcqucI la sequence d'ADN code pour un polypeptide choist dans tc groupc 
consislanl en un polypeptide comprenanl la sequence cfaminoacides de la ligure 1 de fisoteucine, numero 29. a 
lamcthioninc, numcro441,ct un polypeptide comprcnant la sequence d'aminoaeidcsdc la figure 1 dc I'isolcucine, 
numero 29. a la lysine, numero 531 . 

3. Precede suivant la revendication t. dans lequel la cellule hote est une cellule de levure porlant une deficience 
dans un gone don1 la produit est requis pour I'addition de groupemente oligosaccharidiques de chains GXterieuro 
a des gtycoproteines. 

4. Procede suivani la revendication 1 , dans lequel la cellule hole est une cellule de levure conlenant une deficience 
gdn^tique dans fe gfene MNN9 ou une dislocation du g6ne MNN9. 

5. Procede suivant la revendication t, dans lequel la sequence signal de secretion est cholsie dans !e groupe con- 
sistant en la prc-pro sequence de Mrta1, la sequence signal dc PH05 , la sequence signal do BAR1 . la sequence 
signal de SUC2 . la sequence signal de recepteur de PDGF et la sequence signal Vh d'immunoglobuline de souris. 

5. PioueOt; buivafilld tevenJicaliun 1, Jciiiii lwqu«l I'dikiloyuB da leutipleut Lie PDGF tiurnabi tJbl chuibi Oaiib fe yiuupe 

consistant en un polypeptide comprenant la s^uence d'amroacides de la figure 1 de risoletxine, numero 29, ^ 
la lysine, numero 531. et u\\ polypeptide cofnprenant la sequence d'amiooacides de tei liguie i de I'isoleucine, 
numero 29, a la methionine, numero 441. 

7. Procede suivant Tune quelconque des revs ndicat tons 1 et 6. dans tequet la cellute hole est une cellule de lavure 
ou une ccllufc dc mammifcrc en culture. 

a Analogue de recepteur de PDGF humain consistant essenliellement en le domaine extracellulaire d'un recepteur 
de PDGF humain, ladite portion etant capable de fixer le PDGF humain ou ses isotormes. 

9. Analogue de recepteur de PDGF humain suivant la revendication 8, ledil analogue de recepleur etant choisi dans 
le groupe consistant en un polypeptide comprenanl la sequence d'aminoacides de la figure i de I'isoleucine, 
num6ro 29. k la methionine. num6ro 441. et un polypeptide comprenanl la s^uence d'aminoacides de la figure 
1 de risoleucine. numero 29, a la lysine, numero 531 . 

10. Proc6d6 pour determiner la presence du PDGF humain ou de ses isoformes dans un 6chaniillon biotogique. 
comprenanl : 

la misQ en incubation d'un polypeptide comprenant un analogue de recepteur de POGF humain fusionne a 
une premiere chatne polype pi id ique capable de s'assocrer a une seconde chalne polypeplidique pour lormer 
un dimferC; ladile seconde chain e polypeptidioue eiant identique ^ ou diff^rente de. la premiere chalne poly- 
peplidiqu©, avec un 6chantillon biologtque suspects da contenir du PDGF humain ou una de ses isolormes 
dans des conditions qui permettent la formation de complexes recepteur/ltgand ledil polypeptide etant capable 
dc fixer des anticorpc anti-PDGF, Ic PDGF des tcolormcs dc PDGF dec anatogucs dc PDGF ct dee antagc- 
nisles de PDGF : et 

la delect ton de la presence des complexes roccpteut/ligand comme indication dc la picscnco du PDGF humam 
ou d'une de ses isolormes 

11. Precede suivani la revendication 10. dans lequel I'analogue de recepleur de PDGF humain comprend un poly- 
peptide choisi dans le groupe consistani en un polypeptide comprenanl la sequence d'aminoacides de la figure i 
de I'isoleucine. numero 29. k la methionine, numero 441 . el un polypeptide comprenanl la sequence d'aminoacides 
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de la figure 1 de t'isoleLicine, nurn^ro 29: ^ ta lysine, num^ro 531 , fustonn6 une premiere chaine polypeptkiique 
qui est capable de s'associer a une secorKie chaloe polypeplidique pour lormer un dfanere. 

12. Proccdc suivant la rcvcndication 10, dans IcqucI la premiere chainc potypcptidlquc est choisic dans Ic groupc 
consislanl en une reqion cxanslanle de chatne legere d'immurKXjIobuline, une region intermediair e de chaine lourde 
d'immunoglobultne. au motns un dcmaine de region consiante de chaine iourde d'innmunoglobuline choisi dans 
le proupe consislanl en ChL 0^2, Ch3. CJ, C,,2, C.,3, C-^, et tijoinlea une region intermediaire de chaine (ourde 
d'immunoglobMline et une invertase de levure. 

13. Composilion pharnrwcsuttquQ cx>mprenant un an;^logu9 d9 recepteurde PDGF humain fusionne a un© premigro 
chaTnc polypcptdiquo capable do s'associer a une sccondc chainc potypoptidtquc pour iormcr un dimcrO: dans 
laquelle la secortde chaine pol/peplidique esl tdenlique a, oti diTIerenle de, la premiere chaine polypeplidique. en 
association avcc un support ou diluant physiologtqucmcnt acceptable. 

14. Composilion pharmaceutique suivani (a revendication 13. dans laquelle I'analogue de recepteur de PDGF esl 
choisi dans le groiipe consistent on un polypeptide comprenant la sequence d'aminoacides de ta figure 1 de I'iso- 
leucipQ, nuniero 2?*, a la nnsthionin©. numero 441, ©t un polypeptide comprenant la sequence d'aminoacides de 
la figure 1 de Tisoleucine. nunnero 29^ a la lysine, numero 531. 

15. Composition de diagnostic comprenani un produ it delusion polypeplidique comprenant un analogue de recepteur 
de PDGF humain fusionn6 ^ une premifere chains potyp«ptid»que capable de s'associer ^ une seconde chaine 
polypeptidique pour former undimere^ dans laquelle la seconde chaine polypeplidique est identique a, ou differente 
de, ta premiere chaine pofypeptidique. I'analogue de recepteur de PDGF est capable de Wxet des anticorps anti- 
PDGF le PDGF, des isoformcsdc PDGF. des analogues de PDGF ou des aniagonistcsdc PDGF. Icdit polypeptide 
etant marque avec un nnarqueur capable d'engendrer un signal detectable. 

16. PioueUe fjwui puiiliei It? PDGF hurridifi ou une Ue btfti iboloiffieii d pailii lTuii Kulianlilluii, uofiipienant 

rinnmobilisation d'un piodutt de fusion polypeptidique comprenant un analogue de lecepleui de PDGF tusionne 
a unepremierechfi ins polypeplidique, capable de s'associer a une seconde chslne polypeptidique pcur former 
un dimere. ladite seconde chaTne polypeptidique etant idenlique a., ou differente de, la ptemieie chaTne poly- 
peptidique, sur un substrat ; 

la misc on contact d*un cchantillon conlcnant du PDGF humain ou unc des isoformos avcc lo produri do lusion 
polypeplidique imnxtbilise dans des condilions lelles que le PDGF humain ou une de ses isolormes se lie au 
polypeptide ; el 

I'elulioti du PDGF hurnabi ou de son isoforme ^ pariit du polypeptide. 
Revendications pour I'Etat contractant suivant : ES 

1. Precede de produclion d'un analogue de recepteur de PDGF humain secrete, ledil analogue consislanl en une 
portion d'un recepteur de PDGF capable de fixer des anticorps anii-recepteurs de PDGF. le PDGF, des isolormes 
de PDGF, des analogues de PDGF ou des anlagonistes du PDGF, ledil proc6d6 comprenant : 

rintroduction dans une cellule bote d'un produit d'assemblage d'ADN capable de diriger Pexpression et la 
secretion d'un analogue de recepteur de PDGF humain. ledil produit cTassemblag© d'ADN contenant un pro- 
moleur de Iranscriplior tie de mantere lonclionnelle a une sequence signal de secretion suivie en aval, dans 
un cadre de lecture convenabte, par une s^-quence d'ADN codant pour au moins une portion du dcmaine 
extracellulaire d'un recepteur de PDGF hunnain, ladite portion comprenant un domaine de liaison da ligand ; 
la culture de ladite cellule hole dans un milieu de croissance appropriee , 
ct risdlomcnl dudil analogue do recepteur do PDGF a partir dc ladite cellule hotc. 

2. Proccdc suivant la rcvcndication 1 . dans Icqucl la sequence d'ADN code pour un polypeptide choi&t dans Ic gioupc 
consislanl en un polypeptide comprenani la sequence cfaminoacides de la ligure I de Tisoleucine. numero 29. a 
la mcthbninc. numero 441 . ct unfxjiy peptide comprenant la sequence d'aminoacides dc la figure 1 dc risolcucinc. 
numero 29, a ta lysine, numero 531 . 

3. Precede suivant ta revendication 1. dans lequel la cellule hote est une cellule de tevure portant une deffcience 
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dans un g6ne doni !e produit est requis pour I'addition de groupemenis otigosaccharidiques de chaine ext^rieure 
a des gtycopfoteines. 

4. Proccdc suivant !a rcvcndicalion 1 , dans IcqucI la cellule hotc csl unc cellule dc Icvurc contcnant unc dcficicncc 
5 peneltque dans le gene MNN9 ou une dislocalion du gene MNNS. 

5. Pfocede suivanl la revendicalion 1, dans lequel la sequence signal de secrelion esl choisie dans le groupe con- 
sistant en la pre-pro sequence de_MF«l: la sequence signal de£H05, la sequence signal deBARl. la sequence 
sigi^l de SUC2 : la sequence sigftal de lecepteur de PDGF et la sequence signal V^^ d'ininiUf^oglobulBie de souris. 

iO 

6. Proccdc suivant la rcvcndicalion 1 , dans Icqucl I'analoguc dc r cccptcur dc PDGF humain csl choisi dans Ic groupe 
consistanl en un polypeplide comprenanl la sequence cfaminoacides de la llgure 1 de risoleucinC; numero 29, a 
la lysine, numoro 531, ct un polypeptide comprcnani la sequence d'aminoacidcs dc la figure 1 dc risolcucinc, 
numero 29, a la melhionine. numero 441. 

i£ 

7. Procede suivant Tune quelconque des revendications 1 &t 6, dans lequel la cellule hote est une cellule de levure 
ou une cellulQ de nrwmmilerG an culture. 

a. Procede pour determinGr la presence du PDGF humain ou de sas isolormes dans un echantillon biologique, 
20 comprenant ; 

la mise en incubation d'un polypeptide comprenant un analogue de recepteur de PDGF humain tusionne a 
une premiere chatne polypeplidique capable de s'associer a une seconde chaTne polypeplidique pour tormer 
un dimcrc, ladito sccxindc chatno polypeplidique clant idcntiquc a. ou diffcronte dc, la premiere c^ainc poly- 
ps peptldique= avec un echantillon biologique suspecte de cortenir du PDGF hunriain ou une de ses isolormes 
dans dcs conditions qui pcrmcttcnt la formal ion dc complexes rdccptcur/ligand. lodit polypcpttdc clant capable 
Ub lixtjr det> ci/iliuLTpb eifili-PDGF. le PDGF. (Jbs c>o(uiMms> Ot; PDGF jKb ciMciKjyueii PDGF el deb diiLdyu- 
nistes de PDGF : et 

la deteclionde la presencedes complexes lecepteur/ligandcomme indication de la piesericeduPDGF hurnaifi 
so ou d'une de ses isolormes. 

9. Procede suivant la revendicalion 8. dans lequel t'analoguede receplQur da PDGF humain comprend un polypeptide 
choisi dans Ic groupe consistant on un polypeptide comprcnani la sequence d'aminoacidcs dc la figure 1 de I'iso- 
leucine, numero 29, d la methionine; numero 441. el un polypeplide comprenant la sequence d'aminoacides de 

J5 la figure 1 de I'isoleucine. numero 29= a la lysine, numero 531 , fustonne a une premiere chalne poiypeptidique qui 

est capable de s'associer a une seconde chaTne polypeptidique pour lormer ui» dim ere. 

10. Procede suivant la revendicatton B, dans lequel la premiere chain e polypeptidique est choisie dans le groupe 
consistant en une region constantede chalne legere d*immunoglobuline. une region intermediaire dechafne kxirde 
d'immunoglobuline. au nnoins un domaine de region constante de chaine lourde d'immunoglobuline choisi dans 
le groupe consislanl en C,^1 , Cy^2, 0^3. CJ , 2. Cv3. el u pinle a une region inlermedlaire de chaine lourde 
d'immunoglobuline et une invertase de levure. 

11. Procede de prepatBtlon <fme composition pharnnaceulique. comprenant I'association d'un analogue de recepteur 
45 de PDGF humain fusionn^ a une premiere potypep-tidique capable de s'associer a une seconde chaine polypep- 

tidiquo pour former un dimere. ladrle seconde chaine polypeplidiquo est idenlique a, ou differente de. la premiSra 
chaTne polypeplidique. et un support ou dituanl physiotogiquemenl acceptable. 

12. Procede suivant la revendicalion 11, dans lequel Tanalogue de recepiaur de PDGF est choisi dans le groupe 
50 consistant en un polypeptide comprenant la sequence d'aminoacides de la figure 1 de fisoleuctne. numero 29, a 

la nncthioninCi numero 441 , ct un polypeptide comprenant la sequence d'aminoacides dc la figure 1 dc risolcucinc, 
numero 29, a la lysine, numero 531 . 

13. Composilion de diagnostic comprenant un produit de lusion polypeplidique comprenant un analogue de recepleur 
55 dc PDGF humain fusionn6 a unc premiere chaine po^/pcptid^quc capable dc s'associer a une socondc chaine 

polypeptidique pour former un dimere. dans laquelle ta secornJe chaine polypeplidique esl idenltquea, ou differenle 
de, la premifere chaine polypeptidique, t'anakxjue de r6cepteur de PDGF est capable de fixer des aniicorps anii- 
PDGF le PDGF des isoformes de PDGF, des analogues de PDGF ou des a;iiagonisles de PDGF, ledil polypeptide 
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6lant marqu6 avec un nnarqueur capable d'engendrer un signal detectable. 

14. Procede de preparation cfune composition de diagnostic, comprenant I'etape consistant a prendre un produit de 
fusion polypoptidiquc compronam un analogue dc rcccptcui do PDGF humain lusionnc a unc premiere diainc 
polypeplidique capable de s'associer a une seconde chaine potypeplidique pour lormer un dimere, dans laquelle 
la seconde chaFne polypeplidique est identique ^, ou difl^rente de, la premiere chaTne polypeplidique. Tanalo-gue 
de recepleur de PDGF est capable de lixer des anlicorps anli-PDGF. le PDGF. des isolormes de PDGF. des 
analogues de PDGF ou des antogonistes de PDGF. ledit polypeptide etant marque avec un marqueur capable 
d'engendier un signal detectable. 

15. Procede dc purification du PDGF hunnain ou d'unc dc scs isoformcs S partir d'un cchantillon, comprenant : 

['immobilisation d'un produit dc fusion polypcptidiquc comprenant un analogue dc rcccptcur dc PDGF f usionno 
a une premiere chaine polypeplidique, capable de s'associer d une seconde ctiaTne polypeplidique pour lormer 
un dimere: ladite seconde chaTne potypeplidique etant identique a^ ou differente de, ta premiere chaine poly- 
peptidique, sur un substrat ; 

la misQ sn contact d'un echanlillon contenant du PDGF humain ou una des isoformes avec le produit de fusion 
polypeplidique immobilise dans des conditions telles que le PDGF humain ou de son isoforme se lie au 
polypeptide : et 

relution du PDGF humain ou de son isotorme a partir du poiypeptide. 



Revendications pour TElat conUactant suivant : GR 

1. Procede de production d'un analogue de recepteur de PDGF hunnain secrete. ledit analogue consistant en une 
portion cfun rcccptcur dc PDGF capable dc fixer des anticorps anti-rcccptcur dc PDGF, tc PDGF. des isolormes 
dt; PDGF, Uaa ttriakjyueb Oe PDGF uu Ubs ai ildym libLBb de PDGF teOil prucuUti; cmiipi t«ieitil . 

t'intioduction dans une cellule hote d'un produil d'assemblage d'ADN capable de diriger Texpiession et la 
secretion d'un analogue de recepteur de PDGF humain, ledit produit d'assemblage d'ADN contenant un pro- 
moteurde transcription lie de manieie fonctionnelle a une sequence signal de secretion suivie en aval, dans 
un cadre de lecture convenabte. par une sequence d'ADN codant pour au moins une portion du dorriatne 
cxiraccMulairc d'un recepteur do PDGF hunriain, ladite portion comprenant un domain c dc liaison dc ligand ; 
la culture de ladile cellule hole dans un milieu de croissance appropriee . 
et I'isolement dudit analogue de recepleur de PDGF de ladite cellule hote 

2. Procede suivani la revendication i . dans lequel la sequence d'ADN code pour un polypeptide choist dans le group e 
consistant en un polypeptide comprenant la sequence cfaminoacides de la figure 1 de risoleucine; numero 29. a 
la methionine, numero 441, et unpolyp^*'*^ comprenant la sequence d'aminoacidesde la figure i de I'isoleucine, 
num6ro 29. ^ la lysine. nunn6fo 531 . 

3. Procede suivant la revendication 1, dans lequel la cellule hote est une cellule de levure portant une delicience 
dans un c|6ne dont le produit est requis pour I'addition de groupements oligosaccharidiques de chaine ext6rieure 
a des glycoproteines. 

4. ProcGda suivani la revendication 1 . dans lequel la cellule hote est une cellule de levure contenant une deficiGrrce 
g6nelique dans le gene MNN9 ou une dislocahon du g^ne MNN9 . 

5. Proced6 suivant la revendication 1, dans lequel la sequence signal de secfetion est choisie dans le groupe con- 
sistant en la pre-pro sequence deMF a 1 la sequence signal de PHQ5 . la sequence signal de BAR1 . la sequence 
signal dc SUC2 . la sequence signal dc rcccptcur dc PDGF ct la sequence signal d'inrununoglobulinc dc ccuris. 

6. Proccdd suivant la revendication 1 , dans lequel t'analoguc dc rcccptcur dc PDGF humain est choisi dans Ic groupe 
consistant en un polypeptide comprenant la sequence cTaminoacides de la ligure 1 de risoleucine; numero 29, a 
la lysine, numero 531. et un polypeptide comprenant la sequence d'amincacidcs dc la figure 1 dc risoleucino 
numero 29. a la melhionine. numero 441. 

7. Precede suivant rune quelconque des revendications i et 6. dans tequel la cellule hote est une cellule de levuie 
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ou une cellule de mammitfere en culture. 

8. Analogue de recepteur de PDGF humain consistant essemiellemem en le domaine extracellulaire d'un recepteur 
dc PDGF humain, laditc portion ctant capable dc fixer lo PDGF hunnain ou scs isotormcs. 

9. Analogue de r^epteur de PDGF humain suivant la rev/endication 8, ledil analogue de recepteur 6tant choisi dans 
le groupe consislani en un polypeptide cx)mprenanl la sequence d'aminoacides de la liqure 1 de I'isoleucine, 
numero 29, a la nnelhionine. numero 441 , et un polypeptide comprenant la sequence d'aminoacides de la figure 
1 de risoleuctne. nurnero 29. a la lysine, numero 531. 

10. Precede pour determiner la presence du PDGF hunnain ou dc scs isofonmcs dans un cchantillon biologiquc, 
comprenani ; 

la mise en incubation d'un polypeptide comprenani un analogue de recepleur de PDGF humain lusionne a 
une premiere chaine polypeptidique capable de s'associer a une secor>de chaine polypeptidique pour former 
un dimere, ladite second© chatHe polypeplidique etant rdentiqu© b, ou differente de, la premiere chaTn© poly- 
paplidique, avGC un echantillon biologique suspocla da contenir du PDGF humain ou un© d© ses isotormes 
dans des corditions qui permetteni la formation de complexes recepteur.Higand. ledit polypeptide el ant capable 
da fixer des anticorps anti-PDGF, le PDGF, des isolormas da PDGF, das anabguos ds PDGF at das antago- 
nisles de PDGF ; et 

la d^teci ion de la presence des complexes r^cepteur/ligand connme indication de la presence du PDGF humain 
ou d'une de ses isotormes. 

11. Proccdc suivant la rcvcndication 10. dans icqucl ('analogue dc recepteur de PDGF humain comprcnd un poly- 
peptide choisi dans le groupe consistant en un polypeptide comprenant la sequence d'aminoacides de la figure i 
dol'isolcijcino, numero 29, a la methionine, numero 441. c1 un polypeptide comprenant la sequence d'aminoacides 
Ut? Id liyuiB 1 Utj riboteuuif IB, iiumefu 2S. a la tybliit;. iiufiicfu 531 , ru^iiuinit? a ufie pitrmieie clidTue polytJeplkJIqut; 

qui est capable de s'associer ^ une seconde chatne polypeptidique pour former un dimfere. 

12. Precede suivant la revendtcalion 10, dans lequci la premiere chaine polypeptidique est choisie dsns le groupe 
consistant en ur^e region constaniede cfiaTne legere d'iinmu(K>gbbuline. une region intermediaii e dechame lourde 
d'tmmunoglobuline. au morns un domaina da region constants da chaine lourde d'immunoglobulin© choisi dans 
le groupe consistant en C^l . C„2, Ch3. Cyl , 0^2, C.^4, ct \x pintc a unc region intormcdiaire de chaine lourde 
d'immunoglobuline el une inverlase de levure. 

13. Precede de preparation d'une corrtposilion pharmaceutique coiTiprenant fassociation d'un analogue de lecepteur 
de PDGF hunnain fusionne a une premiere chaine polypeptidique capable de s'associer a une seconde chaine 
polypeptidique pour former un dimere; dans laquelle la seconde chaine polypeptidique est identique ou differenle 
de, la premiere chaine polypeptidique, et un support ou diluent phystoloqiquemeni acceptable. 

14. Precede suivani la revendicalion 13. dans lequel I'analogue de recepleur de PDGF esl choisi dans le groupe 
consistant en un polypeptide comprenant la sequence d'aminoacides de la figure 1 de risoleucine. numero 29, a 
la methionine, num6ro44l, et un polypeptide comprenant la s6quence d'aminoacides de la figure 1 de I'isoleucine. 
numero 29, a la lysine, numero 531 . 

15. Composition da diagnostic compranant un produit da lu&ion polypeplidiqua comprenani un analogue da recepteur 
de PDGF humain fusionne a une premiere chaine polypeplidique capable de s'associer a une seconde chaine 
polypeptidique pour former un dim^re; dans laquelle la seconde chaine polypeplidique est identique Pi, ou differenle 
do, la premi6rG chatna polypeptidique, I'analogue de recepteur da PDGF est capable da iixar des anticorps anli- 
PDGR le PDGF des isoformes de PDGF. des analogues de PDGF ou des antagonistes de PDGF. ledit polypeptide 
ctant marque avcc un marqucur capable d'cngcndrcr un otgnat detectable. 

16. Proccdc pour purifier lo PDGF humain ou une de ses isolormcs a padir cfun cchantilton, comprenant 

rimnnobilisation d'un produil dc fusion polypeptidique comprenant un analogue dc recepleur dc PDGF fusionne 
a une premiere chaine polypeplidique, capable de s'associer a une seconde charne polypeptidique pcur for me r 
un dimferC: ladile seconde chatne polypeptidique etant identique h., ou diff^rente de, la premiere chatne poly- 
peptidique. sur un substrat ; 
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la mise en contact d'urt ^hantillon contenant du PDGF humain ou une des isoformes avec le produrt de fusion 
polypeplidique fantnobilise dans des conditions telles que !e PDGF humain ou une de ses iso(orrne3 se lie au 
potypepiide ; el 

I'clution du PDGF humain ou do son isoformc a panir du polypeptide. 
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